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SHOTGUN RECOIL STRESSES TO 19,000 PSI... 7? 


“The investment cast breech lock carries most of 
this chomber pressure.” 


fr ~ 
3 


Carl Benson, Chief Engineer 
O. F. Mossberg & Sons, Inc. 


ALUMINUM 


® All alloys are quality controlled. Free from impurities 
and gas. 


® Standard and special alloys to your specifications. 
® Shipments are palletized for easier handling and storage. 


@ For TROUBLE-FREE production of QUALITY CAST- 
INGS and DEPENDABLE SERVICE specify aluminum 
alloys from Aluminum Smelting & Refining Company. 


Aluminum Smelting & Refining 


COMPANY, INC. 


BEDFORD, OHIO 
TELEPHONE : CLEVELAND MOntrese 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER . PHONE: MElrose 68-5541 


DETROIT. MICHIGAN 
PrP. Oo. BOX 4014 ° PHONE: VErment 7-9962 





zinc dil A ie ifors 


® Uniform superior quality alloys produced under quality 
controlled methods. 


@ All alloys to your specifications. 
@ Palletized for fast efficient handling and storage. 


®@ Be sure of TROUBLE-FREE production, QUALITY 
CASTINGS and DEPENDABLE SERVICE, call Certified. 


Certified Alloys 


COMPANY 


BEDFORD, OHIO 
TELEPHONE : CLEVELAND MOntrese 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MElrose 8-554! 


DETROIT, MICHIGAN 
Pr. Oo. BOX 4014 ° PHONE: VErment 7-9962 


LOS ANGELES PLANT 
9323 BERMUDA ST., RIVERA, CALIF. ° PHONE: OXferd 99-9610 
For more information circle No. 6 on the Reader Service Card 








AC cMERTIIRE 


HOT CHAMBER 


Die Casting Machine 








The new Cast-Master Model-M for 
die casting magnesium, brings to 
the industry a safer, faster, more 
economical method for producing 
magnesium castings than ever be- 
fore. The machine embodies the 
same fine features of other Cast- 
Master die casting machines. The 
“Dow type” hot end for die cast- 
ing magnesium is used for metal 
injection. This end is similar to a 
zinc hot chamber arrangement 
thereby eliminating the disadvan- 
tage of hand ladling and making 
high speed production possible. 


Illustration shows Magnesium Hot 
End Attachment on a Cast-Master 
Model 20 Die Casting Machine 


Eastern Rep. MILTON HARMON, 18 Rock Rd, Milford, Connecticut 


2123 HAMILTON AVE. 
Cast-Master Vue. CLEVELAND 14, OHIO 
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Motor End Frames Gyrol Fivid Coupling 


Garbage Disposer Housing ae Torque Converter Fuel Pump Body 


Carbon Pile Regulator Alternator Housing Diesel Permanent Mold Piston 








Air Connector Outboard Propeller Wing Actuator 


For many years the foundry of Thompson's Light Metals Division quietly 
cast thousands and seotennde of hard-to-make precision parts in light alloys 
of aluminum and magnesium for customers in the automotive and aircraft fields. 

Then word got around in other industries that Thompson had the experi- 
ence and facilities to cast light-weight, strong, heat-resisting alloy parts in 
permanent molds and high pressure dies—which eliminated the weight 
problems of ferrous counterparts. One by one manufacturers of olathe 
different products came to Thompson for help and advice when they learned that 
the close tolerances achieved by Thompson cut machining and finishing costs. 

Today, our capacity is channeled to top-rated jobs. We're building additional 
facilities as fast as possible and, in the meantime, Thompson services, as 
always, are at your command. Our entire staff of creative engineers is ready 
to help you plan new parts or re-design old ones for the future. 


nn fA RAE CAVTTALRT @ial 
ki k 2 © @ 


Por a detailed description of the Thompson Light 


(imitate §=QhOmpson Products, Inc. 


sera eh FP rice, on rout comaeey samonngy, tp 
wpt. a t etals vision. ompson Pr a . 
vets, Inc., 2269 Ashland Road, Cleveland 3, Ohio. 2269 Ashland Road . Cleveland 3, Ohio 


LIGHT METALS DIVISION 
For more information circle No. 69 on the Reader Service Card 
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COVER STORY 


THREE ENGINEERS at O. F. Mossberg & 
Sons, Inc., examine a new shotgun they 
manufacture, using investment cast 
components. Shown here are: |. to 

r., Harry Larson, design engi- 

neer; Carl Benson, chief design en- 
gineer; and Paul Jacobson, works 
manager. The story begins on page 38. 
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Molding 


FEATURE ARTICLES 


35 PRECISION WEAR-PARTS FOR VALVES. Powdered meta! and investment 


castings solve production problems 


36 THE DIE CAST ENGINE BLOCK ... AND WHAT AUTO MAKERS 
THINK OF IT. 


38 WE HAD TO BE TAUGHT HOW TO USE INVESTMENT CASTINGS. 


How a casting salesman helped a designer 


42 WHAT GOES INTO DIE CASTING DELIVERY: The steps between blue 


print and production castings. 
45 VACUUM DIE CASTING... a progress report 


47 QUALITY CONTROL OF INVESTMENT CASTINGS begins with the 
blueprint. 


48 PERMANENT MOLD .. . CASTING PROCESS WITH A FUTURE. 
52 EXPENDABLE PATTERN MATERIALS FOR INVESTMENT CASTINGS: 


A technical report on properties and characteristics of waxes. 


55 WITHOUT WEIGHT INCREASE. Aluminum bar is redesigned to die cast 


zinc. 


91 MELTING PRACTICE FOR ALUMINUM ALLOYS. 


FINISHING SECTION 


59 CONSISTENT BARREL FINISHING assured by card file system 


62 PLAN YOUR AUTOMATIC TRANSFER MACHINES WITH STANDARD 


COMPONENTS. Steps in planning a transfer drilling-tapping machine for 
die castings 
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SUBSCRIPTIONS: PRECISION METAL MOLDING is a controlled rculation magazine 
Readers must qualify to receive it. Requests for subscriptions must include al! of the fol 
lowing information: name, job title, company, company address, major products produced 
at that company address. Exceptions: certain technical brories, consultants. associations 
etc., may receive subscriptions at the rates shown below. The publisher reserves the + ght to 
reject any subscription application that does not conform to established circulation controls 
Subscription rates: US and vossessions $5, one yeor: $8. two years. Caneda $4 per year 
Foreign —$7 per year. United Kingdom £2.50 per yeor, payable in Sterling to London 
office. Single copies, when available: | to 10 — Se each. 11 to 28 — 40¢ each: over 25 1S 
each 


Published monthly. Accepted as a controlled circulation publication at $+. Joseph, Michigan 
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... most likely DOLLIN engineers 
have already solved your problem! 


Consulting Dollin engineers at the design stage of 
any die-casting most often results in a better part, 
at lower cost. Tap the vast experience gained in 26 
years of designing and producing zinc and aluminum 
die-castings in practically every shape, size and 
complexity. 





LARGE CASTINGS. Aluminum castings made on large 
cold chamber type, high pressure machines. Large 
zinc castings made on large plunger type machines. 


Dollin engineers and die-makers have solved the 
most complex problems of design—developed unique 
and ingenious techniques that greatly - increase 
SMALL ZINC CASTINGS. 1000 per Ib. to 3 per Ib.— made production, cut costs and improve the die-casting. 
on fully-cutomatic machines. More design latitude than 


other ed methods —attractiv | ond : r 
a ee Submit your next die-casting specs or samples 


to DOLLIN for engineering advice or quotation. 


y LL Zinc and 
Aluminum 
Dollin Corporation 614 So. 21st St., Irvington 11, N. J. 


SALES OFFICES: Boston + Buftato » Canton + Charlotte + Chicago « D 5 3 = Cc A % T i ® G 4 


Detroit + Louisville + Philadeiphia + Pittsburgh + St. Lowis + St Paul 
For more information circle No. 22 on the Reader Service Card 
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— BARECO 


GREAT 
NAMES 


IN WAX PETROLITE 


BARECO AND PETROLITE have joined forces. The 
new organization, “Bareco Wax Company, a 
division of Petrolite Corporation,” is now in a 
position to offer wax users the greatest selection 
of microcrystalline and synthetic waxes ever 


offered by one company. 


Both the Bareco refinery at Barnsdall, Okiahoma 
and the Petrolite refinery at Kilgore, Texas will 
continue to manufacture the fine microcrystalline 
and synthetic waxes for which these companies 
are famous. The combined sales and laboratory 
facilities make possible fast, authoritative consul- 


tation assistance on any wax problem. 


Call or write for a thorough and complete answer 


on your wax problems. 


SALES OFFICES 


a BARECO WAX COMPANY 


PHILADELPHIA 121 S. Broad Street A Division of Petrolite Corporation 


CHICAGO 332 S. Michigan Avenue 
Box 390, Kilgore, Texas + Box 2009, Tulsa, Oklahoma 


For more information circle No. 59 on the Reader Service Card 
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THE INCOMPARABLE 
H-P-M DIE CASTER 





First Completely ‘New 
Die Casting Machine In 15 Years 


This new machine is the answer to many of today’s die casting problems . . . 
cleaner castings . . . negligible scrap . , . better dimensional control with 
production output to meet any job requirement. It’s time proved through 
four years of development with one year acceptance in the field. 


H-P-M’s all new hydraulic-mechanical link wedge clamp and new design 
injection end result in a brand new approach to die casting technique. 
Accurate closing of mold eliminates excessive flash. The new clamp has 
plenty of “beef’—clamp locks mold firmly to at least the rated tonnage 
and “beef” limits die parting on overload during metal injection. The 
new injection end has unlimited motion control . . . exceptionally high 
speed, Get the complete story on this new H-P-M before you buy. You'll 


be glad you did, 


Write today for complete specifications P : eh, MY RA UJ é Ete 


for the new H-P-M die casting machines. 


Available in a range of sizes from 200 =] =i: =< ag | aa ee . © 


to 1500 ton capacities, 


For more information circle No. 35 on the Reader Service Card 
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DIE CASTING DIE STEELS from warehouse stocks 


...every piece ultrasonically inspected 


Crucible warehouses from coast to coast stock when you want it. There’s no need to wait for 
over 460 sizes of CSM 2 and NU DIE V die cast delivery from mill or forge shop when you can 
ing die steels—1” to 40” wide—%,” to 15” thick! get prompt delivery from Crucible warehouse 
And they’re all available for prompt delivery stock 

W hat’s more Crucible warehouses are But there’s more. Ultrasonic inspection of 
equipped to cut die steels to the size you want every piece of Crucible die casting die steel as 
The hacksaw pictured above in one of Crucible’s sures sound die steel quality every time. So next 
warehouses, for example, is the largest made. It time you need die steels, look no further than 
can accurately cut die blocks up to 40” x 25” your nearest Crucible warehouse. Crucible Steel 

Huge stocks, plus versatile sawing and han Company of America, The Oliver Building, 
dling facilities, mean you get the steel you want Mellon Square, Pittsburgh 22, Pa 


ic Re UJ C | ss LE} first name in special purpose steels 








Crucible Steel Company of America 
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—_— $I BETWEEN THE 


DO YOU HARASS YOUR VENDOR to make a delivery of castings 


TOOL earlier than he originally agreed to ship them? 
There are sound reasons why he may not be able 


AND MOLD to step up the schedule to get you off the hook. If 
you can anticipate ductions seds far 
CORPORATION cS pa € your pro uction needs a 


enough in advance, it will avoid a lot of problems 
and will assure you smoother operations. An ovr't- 
os ts line of the steps in preparation from the time your 
————— jobbing die caster gets your blue prints, until he 
is ready to start production, begins on page 42. It 
may answer some of your questions if you are 


sweating out a shipment of castings. 
DESIGNERS & THE SECOND STEP HAS BEEN TAKEN toward the practical de- 


velopment of a one piece, die cast aluminum engine 
block. The first step was announced more than a 

FABRICATORS year ago with the introduction of a die casting ma- 
chine large enough to handle a super-sized casting; 

now, the first experimental run of these engine 
block castings has been made. This is the second 
step. What comes next? Obviously, testing and cost 
study must precede the actual introduction of die 
cast engine blocks on a production basis. We have 
asked responsible engineers in some of the major 
automobile companies for their opinions on the 
prospect for these new engine blocks which would 

QUALITY bring aluminum into the heart of the materials 
picture for tomorrow’s cars. The comments appear 


on page 37. 

MOLDS JUST AN "IN-BETWEEN" PROCESS? If you feel that permanent 

mold casting is only suitable for a limited range of 

for the jobs . .. those that have too high volume for sand 
casting but not enough to pay for die casting dies 

... you should look at he figures. Permanent mold 

casting has been showing a healthy increase during 

DIE CASTING the past several years, and there are many im- 

portant applications of this process. The unique 

INDUSTRY metallurgical properties of permanent mold castings, 

along with the design freedom permitted, make 
it a preferred method where special properties are 
needed. A report on the prospects for permanent 
mold casting begins on page 48. 

WHAT ARE THE CONSUMER-GOODS MANUFACTURERS LEARN- 
ING from the aircraft industry? One would think 
that manufacturers who sell to the public would 

and engineering. long ago have learned all the tricks of speeding 

Modern plant & production, eliminating secondary operations and 

cutting costs. But the aircraft industry has been 

making good use of a fabricating method which 
includes BG-21 4 x 6 & the makers of consumer goods are only beginning 
to recognize . .. investment casting. An example 
of this is reported beginning on page 38, telling how 
investment castings have been introduced in the 

—— sd new models of a leading make of sporting gun. 

SHOULD THE ALLOY LIST BE SHORTENED for use in die cast- 

5005 West Armitage Ave. ing? This timely question, now being considered by 
9. Il ASTM, has prompted publication of a two-part 

Chicago 39, lil. article, beginning in the February issue of PMM, 
on the history of the present die casting alloys. 


Complete designing 


equipment 


BL-3620 Keller Duplicators. 








BErkshire 7-0800 














Circle No. 10 on the Reader Service Card 
8 / january '56 pmm 





a 


High plunger pressures as 
sure extra-dense castings like 
these aluminum drill parts 


made on a 2G machine 


Nordon produces a wide 
variety of zinc and aluminum 
parts on its five Reed-Prentice 


die ca sting machines 


Zine control panel housings 
have a porosity-free, “hard 
ware” finish. 


HOW NORDON GETS DENSE, HIGH-QUALITY DIE CASTINGS 


Nordon Die Casting Co., Inc., of Maywood, LIL, specializes in dense castings and 
high-quality finishes. To get these results they use Reed-Prentice machines exclu 
sively. They have found the higher pressures in Reed-Prentice equipment mean 
minimum finishing and lower unit costs. 


Only Reed-Prentice gives you full locking tonnage on every shot, with positive 
die locking that eliminates “pressure back-off.’’ This mechanical locking, plus high 
plunger pressure, is the answer to quality parts and higher production rates. To 
get full information, call your nearest Reed-Prentice Sales Engineer 


aise QO 


WORCESTER 4, MASS. +e “et gparace 


BRANCH OFFICES: NEW YORK - CLEVELAND -DETROIT- CHICAGO + BUFFALO «KANSAS CITY*LOS ANGELES REPRESENTATIVES: HOUSTON—STEEL & MACHINE I00L SALES CO 


+ MINNEAPOLIS CHAS W. STONE CO 
For more intormation circie No. 63 on the Meader Service Card 
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Specify HVA Electrolytic Iron Powder... <= @@ 
for The Right Combination 7 Tensile 
Strength, Elongation “2 2swe:s'me's Sat ‘tuy So 


steel. These high sinter activity materials provide precipitation 
hardened physical properties equivalent to wrought alloys. 


and Impact Strength STANDARD GRADE 3.49/cc A.D. 


STAR GRADE 2.7 g/cc A.D. 


POR: SINGLE PRES ST 


| 


f , Sintering 100°C (7 Hour) | 
Elongation . . . at reasonable pressing STAR GRADE 








Combines High Tensile Strength and 

















pressures ond small copper additions 








in either single or double pressing. 
& 


1 HVA STAR ELEC- 
TROL YTIC IRON 


~ a 
is) .) 
TENSILE STRENGTH X 


. HVA STAR + 3% Copper 




















. HVA STAR + 7% Copper 


ELONGATION % 


‘OR: DOUBLE” PRESSIR 








| | | 
+ , A , 
‘st Pressing - 28 TS/ - /st Sintering 750°C 


2nd Pressing ~ As shown ~ 2nd Sintering -1100°C (1 Hour) 
STAR GRADE | 





T Sintering - 1250°C 
| /st Pressing 56 TS/ 
2nd Pressing~- 56TS/ 


| 


+ 


TENSILE STRENGTH X 1/0001 PSI) 




















15 
ELONGATION 


*P.H.: Copper Precipitation Hardening 


A. Johnson & COMPANY, INC. information available upon request. 


21 West Street © New York City 6, N.Y. 
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ALUMINUM 
ALLOY INGOTS 


NOW 
QUALITY 
CONTROLLED 


QUANTOMETER 


SPECTROCHEMICAL 
ANALYSIS 


NN 


al 


Measures complete, exact 
alloy composition 


Most precise, most rapid 
method available — per- 
mits constant sampling 


Used also to select alloy 
metals 





Now AC provides additional control in the quality of alu- 
minum casting alloys — quality control by Quantometer. 
The Quantometer affords the fullest measure of chemical 


control, It is a spectrometer enabling faster, more accurate 


analyses of alloy composition. This advance replaces ordi- 


nary chemical procedures which are subject to human error; 


its speed permits constant sampling. 





Let AC specialists of proven ability 
help solve your ingot problems. 
No obligation, just call. 


Close view of 
Quantometer Recording Console 


: “© for quality Aluminum Ingots 


also producers of zinc casting alloys 


For more information circle No. 5 on the Reader Service Card 
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Precision temperature control of the three 
Lindberg-Fisher furnaces is maintained 
through these conveniently grouped panels. 


@ SKS Die Casting Company, Berkeley, Cali- 
fornia, is engaged in critical close dimensional 
work in casting fuel cell fittings for aircraft 
To achieve consistent results extremely close 
control of metal temperature is essential! 

Mr. Del T. Kay, SKS general partner, says 
“We had no previous experience in induction 
melting and holding and sought the best advice 
we could find. As a result, we have installed 
three Lindberg-Fisher two-chamber Induction 


partners, SKS Die Casting Company. 








IN CASTING 
METHODS WITH 


LINDBERG- 


INDUCTION 
FURNACES 


. 
. 
‘ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
7 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Melting Furnaces. These fulfilled our require- 
ments completely and represented an outstand- 
ing improvement over our previous methods.” 

Like SKS, you will also find that Lindberg- 
Fisher Induction Melting and Holding Furnaces 
provide these advantages : cleaner molten metal, 
continuous production, cooler operation and 
minimum maintenance. Ask us to recommend 
the proper type of furnace for your particular 
needs or write for our Bulletin 560. 


From left to right, Robert W. Scott, Virgil 
L. Shoemaker and Del T. Kay, general 


LINDBERG - FISHER woes:inc vonnscss 


LINDBERG ENGINEERING COMPANY, 2463 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


For more information circle No. 44 on the Reader Service Card 
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READ THIS 


and increase your 
die casting machine 


production 


UN-BREAKABLE 
tempered and treated 
stainless steel 
die casting 


PLUNGER RINGS 


give up to 


8 to 10 TIMES 
THE AVERAGE LIFE 


of 


Die Casting 
Plunger Rings 


 lelaal I Lala 
hove the 


Ter pered 


Precis 
not cost 
less stoir 
They 

‘ 

They 


yet 


lve your pr 

crease machir 

, ger rw g tite 
operating costs 
Write today for 


a ee 


PISTOD RIGS. 170. 


or 6m (Ommence avenue HO AMAPOLE | Ame 


Seles Offices) INDIANAPOLIS—CHICAGO 
LOS ANGELES—SAN FRANCISCO 
NEW YORK —PHILADELPHIA 
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HIGHEST DAILY PRODUCTION of zi 
according to reports from the American Zinc 
of 2,894 tons of slab day 
during a year in which zinc 
highest rate in history. By 
1954 2,379 
the lowest daily output during any 
record stock ol 


reached the lowest level in 


was ac hie ved during Nove mber 
Institute Output 
that 
been 


reached a level 


zim during record 
smelters have 
the 


much 


per period a production 


consistently operating at the 


comparison, average daily production of slab 
the 2,723 


reported Ly 


than which i 
month in 1955 so far 
hand at the 


dipping down to 


zinc during was ton lower 


pite 
November 


tons: 


these tonnages, end ofl 


48,021 


ZirT on 


everal yeat 


SURFACE ROUGHNESS COM- 
PARATOR introduced by Bausch 
& Lomb Optic al Co. is housed in a 
Thi 
he ip in 


rugged die cast case new pro 


duction instrument rapid 


examination of surface roughne 


in mass production operation A 


standard nserted 
at the 


operator 


roughness scale i 
end of the 
then holds the 


instrument 

york to 
examined up to the instrument and 
urtace in a circular 
under 10 


ual 


sec both 
field 


An unu 


power magnification 
illuminating 
emphasizes urtace 


under 


irreys 
identical condition 


vide accurate comparison 


LOCOMOTIVES POWERED BY GAS TURBINES have becom 
of train service in the Pacifi Paci 


fifteen ocomoti' 


Northwest, now that Union 


ordered an additional 
Electric Co. 1 


locomotive in ervi nee ¢ 


The 


BOOO hy 


General nion Pacifi turbine 


at é | NV « sdditiona 
of 15 locomotives eact 45 me 


of 38 


axic 


million dollar 
and wil 
load Wi 


Pac ifie 


railroad comy 


nion liroad in the 


FILTERING AT 1000 F : 
fhiiter 


made by 


metal introduced t mont 


powas r meta 


metal as required cron tron 


range ol fluid il tron 


filter 


petroieun 


The ircraft, cl 


expe a } j } } fu ea mi a 
ood wit! 


The 


and 


ana cooperatior 


Horizons, In made in a 


one - pie 
of diameter length 


Continued on next page 
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Reduce Fire 


‘ Hazard on Die 
ws Casting Machines 


Use Aeroquip 1546 Hose with ANY 
Fire-Resistant Hydraulic Fluid 


The use of fire-resistant hydraulic fluids around die casting machines 
and other plant “hot spots” increases safety and often earns lower 
fire insurance rates. And, regardless of the type of synthetic fluid you 
select, it can be conveyed with Aeroquip 1546 hose in high pressure 
systems without swelling or clogging. Aeroquip 1532 hose for medium 
pressure applications is also available. 


A small inventory of Aeroquip bulk hose and reusable fittings can 
meet all your needs because replacement lines can be made by plant 
personnel, using ordinary hand tools. Installation takes only a fraction 
of the time needed to form and fit rigid tubing. 


Check your Yellow Page Directory for your Aeroquip distributor, or 
write us for Bulletin 157. 


Inner tube resists swelling end Double wire braid construction 
Paty) i) eo ee) 


ee 
Pydrevuvil F.%, Cellulube, end 
other synthetic hydraulle fluids 5000 p.0.l., depending on size 


sieeae 








green synthetic rubber 
withstends heel, weer 
ebrasion 


1546 hese metes with stend 
ard Aeroquip industria! fittings 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S. A. AND ABROAD 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN A AND ABROAD 
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continued from page 13 
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MAGNESIUM POWDERS can 
be produced by a method recently 
patented by Dow Chemical Co 
Molten magnesium is atomized into 
fine, spherical,- uniform particles as 
it falls freely onto a rapidly ro- 
tating steel disc. Alloy constituents 
include small amounts of zirconium 
and large amounts of zinc 


THIRTY PERCENT iNCREASE 
IN SALES this year is forecast for 
the investment casting industry by 
Vincent Lazzara, president of the 
Investment Casting Institute and 
president of Casting Engineers, In« 
of Chicago. Calling this a “con- 
servative estimate,” Lazzara points 
to the stepped up rate at which 
new orders have been received 
during recent months. Due to the 
development of new markets for 
investment castings, he say 1956 
sales by the industry may total 
175-million dollars, a sharp con 
trast to total sales figures of 75 
million dollars in 1948. According 
to the Institute’s statistical depart- 
ment, 70 percent of the more than 
100 firms now engaged in producing 
investment casting have entered 
this business since 1945 


NICKEL POWDER DIRECT 
FROM ORE is reported practical 
for the first time by a new chemi- 
cal-metallurgical process developed 
by Sherritt-Gordon Mines, Ltd 
Fort Saskatchewan, Alberta. Avail- 
able in high and low density 
powders, wide use is foreseen for 
these fine nickel powders 

The high density powders have 
apparent densities of 33 to 43 
gms/cc and have high purity, ex- 
cellent flowability and good press- 
ing properties, which make them 
suitable for alloying additions, elec- 
tronics applications and such 
powder metallurgy techniques as 
direct rolling. Particle size can be 
varied from under 30 to over 200 
microns 

The low density powders have 
properties similar to those of car- 
bony! nickel powders, with apparent 
densities of 0.3 to 2.0 gms/cc, with 
particle size concentrations in the 
1 to 15 micron range and Fisher 
micron ranges of the order of 4.0 
There has been interest in this 
powder for sintered plaques for the 
Ni-Cd battery, as well as for cer- 
mets and cemented carbides 


GUIDE FOR PHOSPHATING 


ferrous metals for surface protection 


Continwed on page 24 








ANEW METALLURGICAL TOOL FOR THE 
PRODUCTION OF HIGH QUALITY CAST IRON 


We offer to the American industry the 
AJAX-JUNKER 60 cycle induction fur- 
nace for the melting and superheating of 
cast iron, and particularly for the pro- 
duction of ductile cast iron. The AJAX- 
JUNKER furnace is economical in found- 
ries with intermittent operation and 
frequent alloy changes. It melts loose 


turnings with high recovery, and can 


easily operate at the high temperatures 


required for desulphurizing. Controlled 


stirring of the molten metal speeds up 


recarburizing rate and solution of alloy 
ingredients. 

The photograph shows a Junker 
coreless induction furnace for melting 
and superheating cast iron in a German 


foundry. 


For further information write to 


AJAX ENGINEERING CORP., TRENTON 7, N. J 


INDUCTION MELTING FURNACE 








AJAX ELECTRO we ee a Cone... end Acsaci ate 4d Ce omponice 


AJAX ELECTROTHERMIC CORP., ‘ nap ~ J fr0q 
AIAX ELECTRIC CO., liecir 
AJAX ELECTRIC 


My Induction | wrnaces 
Sat om bornsce 
FURNACE cone. » = “ Wy mt inde won fernace » tea ” 


For more information circie No. 4 on the Reader Service Card 
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to get any of the free 

materials deacribed here, 

circle the appropriate number on 
e reader service cards 

bound into this issue 


2. DRY FILM LUBRICANTS that re- 


duce rejects, increase mold life, 
and decrease lubricant consump- 
tion are described in Reprint DC 
and bulletin No, 425-Z10 from Ache- 
son Colloids Co, 


3. HYDRAULIC PRESSURE HOSE for 


use with any fire resistant hydraulic 
fluid is fully described in Bulletin 
157, published by the Aeroquip 
Corp. 


9. A TECHNICAL REPORT on alumi- 


num and zine die casting alloys has 
been published by the Apex Smelt- 
ing Co. Properties, compositions, 
uses and other data are given. 


11. GET MAXIMUM LIFE from plunger 


rings. In detailed literature that has 
recently been prepared, Auto-Diesel 
Piston Ring Co. give the perform- 
ance of their rings and lists avail- 
able sizes. 


15. GREATER FLEXIBILITY in metal 


powder presses is claimed for the 
new units made by Baldwin-Lima- 
Hamilton, Two bulletins 3101 and 
3104 fully describe and illustrate 
these machines. 


16, SPECIAL ALLOY INGOTS for the 


investment casting industry are de- 
scribed and the chemistry, metal- 
lurgy and mechanical as-cast prop- 
erties given in the latest MasterMet 
Alloy Bulletin from Cannon-Muske- 
gon. 


18, FULLY HYDRAULIC, smooth oper- 


ating, positive locking; these are 
only a few of the features of the 
Model 400-N die casting machine 
described in literature available 
from The Cleveland Automatic Ma- 
chine Co. 


19, FOR EXECUTIVE AND ENGINEER. 


ING personnel, Cleveland Tool & 
Die Co. has prepared an extensive 
brochure that shows how tool and 
die costs can be lowered by having 
skilled ren with the proper know- 
how me » your tooling, 


21. COMPLETE DATA FILE on stock 


and special die and mold compo- 
nents has been prepared by the De- 
trait Mold Engineering Co. 


27. SPRAY MASKS that can be used 


on manual, semi-automatic or auto- 
matic finishing machines are de- 
scribed in a 20 page booklet from 
Wm. M. Fiore Co. 
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. A NEW TECHNICAL MANUAL on 


shell molds, shell mold resins and 
the shell molding process is avail- 
able from General Electric Co. 


. CONTROLLING WATER FLOW by 


means of a series of specially de- 
signed valves, interlocks and other 
devices is the subject of several 
technical reference folders from 
Hays Manufacturing Co. 


. ZINC & ALUMINUM FLUXES for 


more efficient dross separation are 
described in a bulletin from Havi- 


land Products Co. 


. ENGINEERING DATA, technical in- 


formation and recommended de. 
sign and use material are in the 
new booklet on zinc base die cast- 
ing alloys that has been prepared 
by Henning Bros. & Smith, Inc. 


- A112 PAGE MANUAL covering cost 


design, application and manufac- 
ture of investment castings has been 
prepared by the Hitchiner Mfg. Co. 


. “DIE CASTINGS", a file folder that 


shows how to step up production 
and cut costs, has been issued by 
The Hoover Co. 


. HEAVY DUTY DIE CASTING ma 


chines in a complete range from 
200 to 1500 tons capacity are de- 
scribed and illustrated in a catalog 
from The Hydraulic Press Mfg. Co. 


. "CAST TO OUTLAST,” a 16 page 


booklet on the investment casting 
process and the applications of in- 
vestment castings to modern pro- 
duction is available from the In- 
ternational Nickel Co. 


. HIGH-DENSITY, HIGH-STRENGTH 


parts can be made from electrolytic 
iron powder, Full details are avail 
able from A. Johnson & Co. 


. A COMPLETE CATALOG of die 


casting machines, showing all mod 
els and any available special equip- 
ment can be secured from the Kux 
Machine Co 


. IMPROVED MELTING METHODS 


helps to assure improved quality 
castings. Bulletin 540 from Lindberg 
Engineering Co. fully describes the 
latest developments in induction 
melting furnaces. 


. DESIGN INFORMATION to help in 


the proper and most economical 


uf OFFERED IN THIS MONTH’S ADS 


application of aluminum and mag- 
nesium die castings has been pre- 
pared by Litemetal Dicast, Inc. 


. CUT DIE MAKING COSTS through 


the use of an Advance Cross-slide 
Rotary Table. How this tool can 
help in your die shop is told in speci- 
fications and literature from Mor- 
rison Engineering Co. 


. DESIGN AROUND STOCK-sized 


bushings and bearings to lower pro- 
duction costs. A complete listing of 
these stock sizes is available from 
National Molded Products Co. 


. DIES BY HOBBING can reduce tool- 


ing costs. How, when and why to 
hob is told in a booklet from New- 
ark Die Hobbing & Casting Co. 


. CUT COSTS with plaster mold cast- 


ing. A brochure from Ohio Preci- 
sion Casting Co. gives a number of 
interesting case histories. 


- DIE-BUILDING SERVICE of Permo- 


nent Mold Die Co. is introduced in 
a brochure that shows how this 
company produces casting dies and 
molds to your specifications. 


- WAXES FOR INVESTMENT CAST- 


ING patterns to meet any regular 
or special requirements are describ- 
ed in literature from the Bareco 
Wax Co.,, Div., Petrolite Corp. 


. UNBREAKABLE PLUNGER RINGS 


for die casting machines, made from 
tempered and heat-treated stain 
less steel, give from 8 to 10 times 
the average life of conventional 
rings. Pertinent data and techni- 
cal information sheets are available 
from Precision Piston Ring Co. 


. TECHNICAL INFORMATION and 


advice on the proper use of fluxes 
to improve melts and lower costs 
are available from the Rossborough 
Supply Co 


. FURNACES AND AUXILIARY 


EQUIPMENT for every non-ferrous 
melting need are fully described in 
the all new Stroman Furnace & En- 
gineering Co. catalog. 


. MULTIPLE SPINDLE MACHINE for 


automatically driving studs into die 
castings is described in a reprint 
thot can be secured from Studrive, 
Inc. 


Continued on page 20 





for small 
die castings... 


you'll get profitable 
production from this 
fast, efficient, low cost 


CLEVELAND 


Model 50 


For small die cast parts, you can depend upon 
the Cleveland Model 50 Universal Hydraulic 
Die Casting Machine to give you profitable 
production on high volume runs or short 
runs where the die investment can be low. 


Very economically priced, the Cleveland Model 
50 is designed and engineered to provide every 
essential to insure precision-quality castings at 
a high rate of speed. The Model 50 will free 
cycle at over 1000 times pet hour. Tie bars, 
toggle links, pins, platens are of extra-heavy, 
rigid construction, Automatic electric timing 
of the cycle is a part of the standard control 
system. Hydraulic controls are provided for 
core pulls. High injection speed and pressures 


Cleveland Model 50 Universal Hydraulic Die assure sound, dense, “hardware” finish castings 


Casting Machine. Converts from zinc, tin orf 
lead casting to aluminum, brass or magnesium . Detailed information on these and many other 
casting by simply changing the hot-metal shot . Cleveland-quality features is given in Bulletin 
end. Size of die plates: 183," x 22”. 50-tons No. 50, which also describes the next size larger, 


locking pressure. Similar in construction to Model 100, Cleveland Die Casting Machine 
machine shown above is the Cleveland Model 


Write for your copy today. Better still, arrange 
100 Die Casting Machine which has 22/2” x 


now to discuss your die casting machine re 
quirements with the Cleveland Automatic Sales 
Write for Bulletin 50 Engineer in your area, There is no obligation, 


24,” die plates, 100-tons locking pressure 


4952 Beech Street 


THE CLEVELAND AUTOMATIC MACHINE COMPANY ) ‘vc nrrirs:coscoce 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 
HARTFORD « $. ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Mochines 


For more information circle No. 18 on the Reader Service Card 
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if you can do it with light alloys... 
you can do it BETTER with PMD dies! 
A 

















SHELL MOULDING PATTERNS 


Special 
Equipment Yes, if you produce light alloy castings, you can do it better 
with PMD dies! Longer service life, minimum starting prob 
. lems, lower overall tooling costs—these are plus advantages you 
get from PMD! ; 
One of America’s largest independent producers of dies, molds, 


Permanent Mold 
Operating Devices 


special machines and molding devices, Permanent Mold Die 
D.C. Casting Units Company offers every facility to do the job right! Complete 
design-engineering service . skilled, experienced personnel 
Billet Molds plus the specialized tools and equipment to meet every 


Coilers for Tubing requirement 
Trim Dies PMD dies and molds are guaranteed to perform to your speci 
fication! For the right solution to your tooling problems—call 


COMPLETE DESIGN AND in a PMD specialist. Write or phone today! 


ENGINEERING SERVICE 
metenenn PERMANENT MOLD DIE COMPANY, INC. 
2273 East Nine Mile Road - Hazel Park, Michigan 
Phone: SLocum 7-8100 





WRITE TODAY FOR YOUR COPY OF 
THIS NEW PMD REFERENCE CATALOG! 


For more information circle No. 58 on the Reader Service Card 
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© > TOP PUNCH ADJ. 
DIE FLOAT ADJ. 


BOTTOM PUNCH ADJ. 
(DEPTH OF FILL) - / 


Dhani onl 


CORE FLOAT ADJ 


EJECTION ADJ. 


(TO SUIT FILL) 


INDIVIDUALIZED COMPONENTS of new 
Baldwin powdered metal presses make adjustments easy 


It’s mighty easy to make adjustments in density or weight 
in Baldwin’s new Model “L” and “C” 
just one of the results of a new concept of compacting 
powdered metals. 


presses. That’s 


These revolutionary new Baldwin presses are not just 
remodeled heavy-duty pill presses. They have been de- 
signed expressly to meet your end product’s needs. For 
example, instead of having combinations of actions, press 
components have been individualized. That enables you 
to make adjustments easily to fit any job. 

Since there are no cams to change, many of the adjust- 
ments can be made while the presses are in operation 
Also all controls are concentrated on one panel for easy 
supervision and adjustment. Two separate controls adjust 
the depth of fill and the stroke of the bottom punch. The 


Eddystone Division 


relative position of the core rod to the die is also adjust 
able to aid in controlling the fill when making counter 
bored parts 

Further evidence of Baldwin's new concept includes 
such unique powder metal press features as hydrauli 
heads, shuttle type feeders, independently floating die 
and core rod, automatic lubrication and variable cycling 
It’s no wonder that initial tests prove that these new 
Baldwin presses can out-produce competitive models by 
200°, turn out compacts to closer tolerances and elimi 
nate costly grinding operation 

You'll find more information and specifications on 
these new presses in our Bulletins 3101 (C) and 3104 (L) 
Write Dept. 4856, Baldwin-Lima-Hamilton Corporation, 
Philadelphia 42, Pennsylvania 


BALDWIN-LIMA-HAMILTON 


For more information circle No. 15 on the Reader Service Card 
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INVESTMENT y 
CASTING IS 
ECONOMICAL 


68. AMORPHOUS TYPE SILICA with 
low moisture content and controlled 
pH and in particle size ranges from 
| to 15 microns is described in a 
brochure from Tamms Industries, Inc. 

69. “CREATIVE CASTINGS,” a booklet 
prepared by the Light Metals Div. 
of Thompson Products, Inc. de- 
scribes the engineering, design and 
production facilities available. Use- 
ful data on design and application 
are also given. 

71. MEET THE ABBOT through the new 
brochure on barrel finishing and 
finishing materials that has been is- 
sued by the Abbott Ball Co. 

72. LAB AND ENGINEERING REPORTS 
on finishes that block corrosion and 
still maintain high electrical con- 
ductivity are available from Allied 
Reseorch Products, Inc. 

73. COST-SAVING, TIME-SAVING 
methods of barrel finishing are dis- 
cussed completely in a new 52 page 
catalog that has been prepared by 
Almco. 

74. FULLY AUTOMATIC, ALL ELEC- 
TRIC lead screw tapping without 


© Performance requirements demand use of alloys that are difficult to form reversing motors is described in bul- 
or machine. letin A.T.U. from Ettco Tool Co., 
. Inc, 
7 
Intricate shape or unusual contours cause expensive machining, finishing, 75. BARREL FINISHING, 25% FASTER 
and/or assembly costs. : 
is the story of Grav-i-flo Corp. fin- 
© Production runs too small to warrant machine set-ups. ishing machines and methods. A 
© Part sizes are smaller than 10” or lighter than 10 pounds. complete cataleg of equipment and 


supplies is now available. 


76. PREVENT THREAD SHEARING in 


ARWOOD engineers will gladly help you with your design and production : ee Racy Maen Reel => 
problems. They are casting specialists. Let them study your blueprints or 


: scriptive folder on these inserts has 
a sample part and save you time, effort and money. been prepared by the Groov-Pin 


Corp 

77. FINISHING WITH ABRASIVE 
BELTS is an economical method 
One machine can do grinding, pol- 
ishing and deburring. A 20 page 
catalog describes this unit manu- 
factured by Hammond Machinery 
Builders, Inc. 

79. CLEANING METALS in the air- 
craft industry is the subject of a 
special report that has been pre- 
pared by Oakite Products, Inc, 

80. HYDRO-FINISHING, a method de- 
veloped by the Pangborn Corp. for 
super finishing of molds and dies 

is fully described in bulletin No 

1403. 


82. BETTER CHROMIUM PLATING is 


the subject of bulletins that have 
been prepared by the technical 
staff of the United Chromium Div., 
Metal & Thermit Corp. 
ARWOOD PRECISION CASTING CORPORATION | 83. TECHNICAL DATA, free samples 


© Realistic tolerances and inspection standards are specified. 





A CASE IN POINT! 
LIGHTER, STRONGER, CHEAPER 


Stainless steel hinge for military ordnance com- 
or ad: was formerly composed of a stamped bracket 
machined hinge, welded together and assembled 
ey @ complicated anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 














Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 
and production engineers. 











71 Washington Street © Brooklyn 1, New York | a ye ey gga me 
, : uxes for zinc die casting alloys can 
Plants: Brooklyn, N. Y. *® Groton, Conn. * Tilton, N. H. © Los Angeles, Calif. be secured from Atlentic Chemicels 


“PIONEERS IN INVESTMENT CASTING" & Metals Co 
For more information circle No. 12 on the Reader Service Card 
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THIS CASTING ORDER WILL THE INGOT AND SERVICES OF 
TAKE US A COUPLE OF THE SAMUEL GREENFIELD CO. 
MONTHS TO COMPLETE... 


| KNOW AND WHAT WORRIES 
ME 1S WE BID LOW FOR THE U0B 
AND CANT AFFORD ANY FluC- 
TUATION IN THE PRICE OF INGOT. 





























FOR TWO GOOD REASONS: FIRST, You CANT] 
GET BETTER INGOT OR IN GREATER QUAN- 
TITY- AND SECONDLY-GREENEFIELD SEus 2.) 





YOU INGOT AT PROTECTED CASTING PRICES. SIMPLY THIS, SAMUEL GREENFIELD CO. 
SEUS AT REAUSTIC PRICES, THE INGOT 


WHAT Is “PROTECTED YOU ORDER WHEN YOU PRICED YOUR CAST- 

\ CASTING PRICES” ING JOB IS YOURS -AT THAT PRICE - FOR 

AN UNLIMITED DELIVERY TIME, UNTIL 

YOUR VOB iS COMPLETED! THATS REALISTIC 
AND REAL PROTECTION 









































_ “OUR INGOTS MAKE BETTER CASTINGS’ 
\ tye roo” } FREE FOUNDRY SAMUEL GREENFIELD 





ALUMINUM ALLOYS ENGINEERING CO., INC. 

¢ a CONSULTATION SERVICE Ma 

. Pe | Over 120 years combined exper- ERO FUSS 

. a meiecraen ience is yours at no obligation. 31 Stone St. Buffalo 12, N.Y 


Furnished Write or call. . ; Tey 
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The world’s largest 


opens a new era of 


AxsourT one year ago, the largest die-casting 
machine in the world was completed and put 
into operation by Doehler-Jarvis Division of 
National Lead Company in cooperation with 
Kaiser Aluminum & Chemical Corporation. 

Recently, the huge machine successfully 
produced the largest aluminum die-casting 
ever made—a six-cylinder in-line engine block 
weighing about 130 pounds less than a similar 
gray iron block. 

The successful production of such a large 
and complex die-casting points the way to the 
design of large and economical die-cast alumi- 
num parts for many industries. 

Such parts would benefit from all the ad- 
vantages of the die-casting process, which is 
inherently suited for mass production of parts 
requiring close dimensional tolerances, smooth 
surfaces, clean and sharp detail and thin metal 
sections. 


It is also possible to cast many details to size 
on the large press. In many cases, this elimi- 
nates the need to drill holes and other machin- 





Machine open with dies for aluminum engine block in place. 
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ing operations. Threads may often be cast to 
size, thus eliminating a threading operation. 
Cast-in metal inserts are readily included in 
die-castings. 

Overall dimensional accuracy is another fea- 
ture of die-castings that is important to many 
parts. This reduces the amount of finish allow- 
ance when parts are machined to a prescribed 
overall dimension. 

In addition, die-castings are generally lighter 
in weight than the equivalent parts made in 
sand or permanent mold, because thinner metal 
sections and less draft are permissible. 

The metal quality of die-casting is more uni- 
form than in a typical sand casting. Therefore, 
service life is more uniform. 


Product designers and engineers should in- 
vestigate this new Doehler-Jarvis Division of 
National Lead development in aluminum die- 
casting without delay to see if your existing or 
new designs can take advantage of the new 72” 


machine. 





Aluminum engine block being lifted from die after cast. 





- die-casting mac 
product design! 


If you need assistance with aluminum... 


Let us work in partnership with you. We are eager to share our knowledge 
of aluminum and engineering skill. Development engineers will gladly 


provide engineering service and counsel on design and alk election 


which may give you a better product at a lower cost. Kaiser Aluminum 


& Chemical Sales, Inc., General Sales Office, Palmolive Bidg 
Illinois; Executive Office, Kaiser Bldg 


Orrice, 1414 Fisher Bidg., Detroit 2, Michigan, Phone Trinity 3-8000 


user Aluminum 


setting the pace—in growth, quality and service 


Chicago II, 
Oakland 12, California: DeTROIT 


Engine blocks were die cast by Doehler-Jarvis. 
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Now you can buy CUSTOMIZED 


conveyors in pre-fabricated 
STANDARD sections 


In a single glance, you can see all of the advantages of MAY- 
FRAN STANDARDIZED components. 

The five standard sections shown can be assembled to form 
virtually any type of ‘‘customized’’ conveyor for the handling of 
stampings, formed metal parts, forgings, automotive scrap, chips 
and turnings. 

Straight sections . . . concave or convex sections . take-up 
charge and discharge-end sections can be furnished to meet 
specific requirements of belt width as well as load bearing and 
volume capacities. 

A single glance at the MAY-FRAN conveyor standardization 
program, and you will see savings never before possible. In 
addition you will see unsurpassed conveyor flexibility 
MAY-FRAN .. . a name long recognized in the materials 
handling field ... is FIRST again with standardized 
components for your customized installation, 


y-FRAN 








ENGINEERING, INC, 


1686 Clarkstone Road 
Cleveland 12, Ohio 


CASTING ABOUT 


continued from page {4 




















Write today for complete information. 
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has been prepared by Rock Island 
Arsenal Laboratory and released by 
the Office of Technical Services, 
US. Department of Commerce. 
Methods, equipment and materials 
are covered in the 88-pg book, 
available for $2.25 


ALUMINUM DRY CELL BAT- 
TERIES with long shelf life have 
been developed by Aluminum Com- 
pany of America. A_ variety of 
applications are being explored but 
the company says that the alu- 
minum cell has not yet reached 
production stage 


AIR-COOLED DIESELS produced 
by Kloeckner-Humboldt-Deutz A.G. 
of Germany were manufactured at 
the rate of 20,000 cylinder units 
per month during the first 10 
months of last year, 65 percent 
ahead of 1954. The German concern 
produced 150,000 diesel engines over 
the past five years. 


GOAL OF POWDER METAL- 
LURGY, according to Dr. Paul 
Schwartzkopf, president of Ameri- 
can Electro Metal Corp., is to pro- 
duce turbine buckets for jet engines 
and similar parts which retain high 
strength and oxidation resistance 
at higher temperatures than the 
presently-used super-alloys 


PRICE REDUCTIONS, the fourth 
in less than two years, were an- 
nounced for titanium metal sponge 
by the Du Pont Company recently 
According to Dr. J. B. Sutton of Du 
Pont, the price has been cut steadily 
from a high of $5.00 for top grade 
titanium, until it now sells for $3.75 
per pound 


CONTINUOUS CAST BEAR- 
ING BRONZE in 44 new, larger 
sizes (up to 9” diameter) have gone 
into production at American Smelt- 
ing and Refining Company’s Con- 
tinuous-Cast Products Department 
Representatives of the press re- 
cently had a preview of the patented 
process, which produces lengths up 
to 12’. Previously limited to a maxi- 
mum 5” diameter due to the nature 
of the vertical casting units which 
imposed severe engineering limita- 
tions, the company now is in produc- 
tion on rods, tubes and shapes in the 
larger diameters, ready for ma- 
chining or other fabricating process- 
ing. The Asarco process operates as 
a true gravity-feed bottom-flow cast- 
ing method and is said to have these 
advantages: elimination of entrap- 
ped dirt or dross, freedom from gas 
porosity, freedom from sand, and 
has superior metal structure 





STROMAN 
FURNACES 


STROMAN STATIONARY LIP POUR 
CRUCIBLE MELTING FURNACE 


STROMAN TYPE “NL” FURNACES 


For Aluminum, Zinc, Lead, Kirksite and other 
Soft Metals. 


These furnaces have many uses and are particular- , 
: , For Brass, Bronze, Aluminum and other non-ferrous metals. 

ly efficient when large pieces of metal or bulky ¢ een § No. 60 to No. 1000 Crucibl 

scrap is to be remelted. The iron pots have a large a a vn oe posmiees 

diameter and a comparatively shallow bath. Avail- 

able in choice of Hand Tilt or Hydraulic Tilt with 

Stationary Lip Pour. 


These furnaces with Stationary Lip Pour that assures a constant 
pouring arc meet specific needs in handling various metals for 
the foundry, permanent mold, die casting plants and rolling mill 
It is ideal for use with monorail or dolly ladle for large quantities 
of metal. Eliminates spillage and waste 


STROMAN CRUCIBLE STATIONARY 
MELTING FURNACES 


For Bross, Bronze, Aluminum and other non-ter 
rous metals. Sturdy, efficient and featuring the 
Stroman Push-Back Cover these stationary fur 
naces a‘e designed for peak production and 
greatest fuel economy. Oj! or Gas Fire Capo 
cities from No. 270 to No. 400 crucible 





STROMAN LARGE SIZE STROMAN FOUNDRY EQUIPMENT 


REVERBERATORY FURNACES 


For melting unlimited capacities of Aluminum, 
Zinc or Brass. 

Excellent for Smelting, Extrusion Work, Die Casting, 
Permanent Mold and Foundry Melting. Built to 
meet your particular melting problem. Now in use 


in many of the largest manufacturers of castings e Oil Burners @ Centrifugal @ Oil Pumping 


For ordinary or ex Blowers Units 


tremely high tempera Precision fabricated to Come complete, ready 
tures. A type built for deliver combustion air to hook into your 
every purpote 


7] in any desired pres heating systen he 
s ‘ write for 00 sure or volume proof in operetion 
“7 NEW CATALOG 9 
' 
j @ the pres 
just ° = 
all New Equipme" Do it 








Selling 
Points 
Galore, 





MADISON-KIPP 


zinc and aluminum die castings 











To finalize the sale of competitive ‘counter goods” 
quickly requires pre-planning and good judgment on the 


part of the | roduct designer 


The skilled and experienced craftsmen at Madison Kipp can often assist in 


providing the “telling touch’ chat might otherwise be missed 


Please clip this ad as a reminder to contact us when you have die casting requirements 
) | 


let MADISON-KIPP CORPORATION 


213 WAUBESA STREET © MADISON 10, WIS., U.S.A. 


e Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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2 SrIcLL RESINS... 


used extensively at FORD 





Parts by the million for 
’56 Fords are 


PRECISION-MOLDED 
with G-E SHELL RESINS 


Ford Motor (¢ ompany, one of the country’s biggest pre 
cision molders uses she I resins for precision molded 
crankshafts, camshafts, exhaust valves 

Why did Ford turn to precision molding? Because of 
the advantages this method offers over conventional sand 
casting: greater dimensional accuracy, smoother surface 
finish, drastic reductions in machining! And the Ford 
foundry uses G-E shell resins for fast-curing, dimension 


ally stable shells necessary for high-volume production 


How can shell molding help YOU ? 
General Electric offers a number of foundry products to 
help you get maximum benefits from the new process 
G-E phenolic shell-molding resins to form light, dimen 
sionally accurate molds G-E silicone parting agents to 
secure quick, easy release of molds from patterns G-E 


phe nolic bonding resin to cement shell halves together. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





Ask G.E. about shell molding! 
General Electric maintains a shell-molding laboratory in 
Pittsfield, Mass., to he Ip users and prospective users of 
shell molding solve problems and evaluate the process for 
their own needs, G.E. also offers an informative 28 page 
manual describing the techniques and 
benefits of this new foundry method. Just 


mail the coupon for a free copy! 


FREE SHELL MOLDING MANUAL! 


General Electric Company 
Sections-FIC! 

Chemical and Metallurgical Division 
Pittsfield, Massachusetts 


Please send me a free copy of G-E Shell Molding Manual 
We are prese ntly using the shell molding proce 


ire interested in the shell-molding proce 
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30% Saving American Machine and Metals, Inc., of 
Sellersville, Pa., manufactures the AutoBAR liquor dis. 
pensing system. This collet head is part of the locking 


mechanism. 


. 
15% Saving This collet spreader is used to lock the 
assembly in the neck of the bottle. Both parts shown above 
are twice life-size. 


How Inco Precision Casting Cuts Costs 


Look at these two small parts. Impor- 
tant to the AutoBAR liquor dispensing 
system, they are precision investment 
cast. But this wasn’t always so — 


When the collet head was machined 
from Inconel* nickel-chromium alloy 
bar stock it required ten costly opera- 
tions—and about half the bar was ma- 
chined away as scrap. Now Inco pre- 
cision cast, it needs only lapping and 
drilling of one hole—cutting cost 30% ! 


And the collet spreader, when ma- 
chined from bar stock, required three 
parts which had to be brazed together. 
It is now precision cast in one piece 
requiring only drilling and lapping one 
hole — cost is cut 15%. 

On both parts a tolerance of plus or 
minus .003 inch per linear inch was 
held! Unusually close tolerances like 
this often can be held on small parts by 
Inco precision casting specialists. 

All metal parts that come in contact 
with the liquor are made of Inconel 
nickel-chromium alloy or “K”* Monel 


age-hardenable nickel-copper alloy to 
protect color and flavor. 


Can You Cut Costs 

with Inco Precision Castings? 
Whenever you have a part which is 6 
inches x 5 inches or smaller, weighs 
under 3 lbs., requires starting toler- 
ances as close as plus or minus .005 
inch per linear inch, and needs 5 or 
more fabrication steps, there’s a good 
chance you can save by having it pre- 
cision cast. 


What Alloys Can Be 
Precision Cast? 
You may obtain precision castings 
from Inco in many metals and alloys 
from plain carbon steel to the new 
super alloys. And no matter what metal 
you specify, you get many advantages. 


*Registered Trademark 


Inco Castings... 


5 Advantages of 
Inco Precision Castings 


Save up to 60% of production costs. 


Longer life with harder alloys. 
Little or no machining required. 
Wider design latitude. 

Higher alloys at lower cost. 








Get This Helpful New Booklet 


Trying to keep costs in line on 
some small part? Then write for 
new 16-page booklet, “Cast to 
Outlast.” Contains many case his- 
tories detailing how others cut 
costs with Inco precision cast- 
ings. There is a good chance this 
helpful data will suggest a prac- 
tical way to cut your costs, too. 
The INTERNATIONAL NICKEL COMPANY, Inc 
67 Wall Street New York 5, N.Y 





4», 
NCO Nickel Alloys 


Precision, Sand, Centrifugal 
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“Grou Can LOWER COSTE with 
‘PRECISION DIE CASTINGS 


COMBINE PARTS INTO ONE DIE CASTING 


Substantial savings in production costs can often 
be realized by combining several parts into one 
Precision die casting. You save not only on the cost 
of the parts but also assembly costs are eliminated. 


vw oe 
ty 


a 


REDESIGN PARTS FOR MORE ECONOMY > 


Parts formerly produced by other methods can be Q 
redesigned for low-cost die casting. Even present & » © 
die castings may be redesigned for more economi- fa 


cal production. 


we 


FINISHING COSTS ARE LOW 


Precision die castings can be painted, oxidized, 
plated or self-finished by polishing. Precision has 
complete facilities for finishing die castings. 


DIE CASTINGS FOR FUNCTIONAL PARTS 


More and more functional parts are now being die 
cast at great savings. Today's modern alloys plus 
Precision's design and engineering skills combine 
to produce rigid, strong, accurate functional die 
castings. 


[Z Call a PRECISION Engineer, Today! 


*Since 1909 the name “PRECISION” has been the 
symbol of highest quality in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland, O. + Chicago, Ill 
Kalamazoo, Mich. + Cortland, N. Y. 


Wolverhampton I isting A 


For more information circle No. 60 on the Reader Service Card 
pmm january ‘56 





A review 
of recent 
U.S. Lae 


A METHOD OF INCREASING THE 
SIZE of metal powder particles 
which comprises sintering the fine 
powder to an oxide with attendant 
particle size enlargement. The 
larger particles of oxide are then 
ground to the desired size, the oxide 
reduced to metal and the agglo- 
requires raised letters merate formed during reduction 
in the cavity. Yet, broken up 

from one master hob (Patent No. 2,721,135—Method 


2,l2 


Recessed lettering on 
this oven control (1) 


of 
(2), you get multiple a s Producing Metallic Powders —Jo- 
molds or dies with ; ag Bs seph J. Wimberly — assigned to 
raised lettering (3), . § the Tennessee Corp issued 
in any quantity, with — : October 18, 1955) 

a minimum of ma- 
chining, filing and 


A DIE CASTING SPEED CONTROL 
polishing. 


mechanism consisting of a hydrau- 
lic cylinder with end ports and an 
intermediate port. A reservoir for 
hydraulic fluid is connected to one 
of the end ports and a by-pass ar- 
ranged between the reservoir and 
the other two ports. Valving is ar- 
ranged so that speed of oil flow can 
be controlled by allowing liquid to 
flow through the by-pass lines 
(Patent No. 2,720,946—Speed Con- 
trol of Actuating Element in Die 


Raised Lettering in Your Molds... %::iv:s"sssey'sois 


signed to E.M.B. Co., Ltd., England 


Easy and Economical with issued October 18, 1955) 


A PROCESS OF MAKING IRON 


NEWARK DIE HOBBED CAVITIES POWDER suitable for sintering, 


from blast furnace dust. The dust 
which contains approximately 50% 
For lower tool costs and faster production . . . especially with mul- o— ot er os “on 
' ; , s : : rate about 10% of clean iron anc 
tiple molds of complicated design . . . die hobbing is the method 
to choose. Because every cavity is cold pressed in steel from the grain size of less than 0.5mm. The 
A : ; : material so separated is then given 
same master, lettering and design details are always uniform. The a reduction treatment. 
high hobbing pressures (up to 100 tons per sq. in.) also cause the (Patent No. 2,721,134 — Hubert 
) to ff end condense oi ate! iti in wal : Hoff, Wilhelm vor dem Esche and 
steel to flow and condense alternately, resulting in a closer surface Heinz Lessing — assianed to West- 
grain structure, This provides an exceptionally long lasting luster falenhutte Dortmund Aktienge- 


, p . : : ' lischaft — issued Octol 18, 
. insures maximum fidelity of reproduction in the final product. 1985) ae <i a 





clean iron oxide particles having a 


& 


A DEW-POINT MEASURING ap- 
W RITE for your free copy of ‘How and When to Hob.” paratus consisting of an element on 
Or let us discuss directly how Newark's complete die which a dew can be formed by 
changing the element temperature 
A photo-electric cell interconnected 
of cavities may benefit you. No obligation, of course. with the temperature varying de- 
vice on the dew element so that a 
constant amount of dew is main- 
tained on the element; and a tem- 
perature measuring device of the 
potentiometer type 
(Patent No. 2,702,107 — Dew-Point 
Hygrometer — Henry C. McBrair 
— assigned to Wallace & Tiernan, 
Inc issued October 11, 1955) 


hobbing facilities and experience with all sizes and types 
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Zinc Die Casting — 
Commercially Trimmed 










Aluminum Permanent Mold 
ee eum Lr 


a | 
f 
a | 
al 7 \ 
aA 9 

, wy 
Want more casting value per dollar? 
Monarch pioneers in casting progress. Our casting and 
Aluminum Die Casting— finishing facilities, unique in the industry, produce unu- 
Commercially Trimmed sual casting performance. The job your casting must 


perform is economically accomplished with jobs we per 


form on the casting. 
Illustrated are a few major indus- 
tries capitalizing on Monarch’: n 
ability to guarantee top-value cast 
mes at factual, low end-cost. AL i um 
UMIN 
; D PIONEERS IN CASTING PROGRES 


MONARCH ALUMINUM MFG. COMPANY 
9205 Detroit Avenue, Cleveland 2, Ohio 


Aluminum Die Casting 
Commercially Trimmed 





Aluminum Permanent Mold 
Casting —Velvaglazed * 


Aluminum Die Casting 
Commercially Trimmed 





The Certified Zinc Alloy Pla 
> ZINC ALES periodic submission of die casting 


aaa ar, approved and unbiased testing laboratctm 
; for the purpose of determining if thei 
leah) deme teleltlas: chemical composition meets strict ASTM 


specifications. 





‘TAN De castinGs In addition, field representatives periogs 
visit member plants to sele 
samples in production for 


for the prg 


PRESSURE CASTINGS. INC. 


CLEVELAND 19, OHIO 


RE 2 nermanr 
Detroit, Mich 
Monroe 5392 
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+ ac ‘WAKES ALL THE DIFFERENCE IN THE WORLD 


NARS EM TO THE EDITOR \ 


eee telieellll 


f 
THEY'RE ANODIZING | 
DIE CASTINGS ». si 
We have read in your Novem- 4 


ber issue of Precision Metal Hy, 

Molding your article on “How to | Cy " 

Colour Anodize Aluminium.” It | Technique for Increased 
appears from your article that | 


Pressure Die Castings of suitable 


Alloys is rarely attempted in your 
country 
We like 


would to inform you 
that we are regularly producing 


Pressure Castings in Aluminium An EPCO development Vacuum 
ed — ~! — Silve: _ Investment Casting can give your 
olour Anodized. if you wouk parts and assemblies qualities no 


‘are t see Si - ( é : 
care to see samples, or any of | other casting process can match. 
your Readers, including the 


Writer of the article would like It is now being used on aluminum, 
to contact us with regards to bronze and steel and imparts these 
specific applications of the proc- qualities. 

ess, we shall be most pleased to LI hysical ti 
advise-—A. H. (England) ee ee ee 

The editors of PMM will be | 2. Improves surface finish. 

glad to put any of our readers in 
touch with this British com- 
mercial die caster. In the mean- 


3. Produces pressure tightness com- 
parable to bar stock and forgings Part for Aircraft 
in aluminum and copper-base Aluminum 356-16 
alloys. 


time, we hope to be able to 
present PMM’s readers with a 
tie — Permits greater use of poor cast- 
detailed article on this subject, A 
able materials such as magnetic 
since the color anodizing of ° @ inver and 
aluminum promises to extend the —_— —— te 7 
radar plumbing materials such 

range of applications for alumi- P " . . 
Ed as aluminum 25 and 61S which 
are used for their better weld- 


ability. 


Permits design of sharper cor- 
ners, thinner sections than 
previously possible even with 
centrifugal casting. wh 


j Radar Plumbing 
In EPCO’s new Vacuum Casting proc- Aluminum 61-8 


ess may lie opportunities for further 
improving parts now cast, and equally 
important for casting parts and 
assemblies never before considered 


would be the largest size cast- | possible. 
ing capable of being cast by this 


method and whether dimensions 





num die castings 


GLASCAST DATA 

We are very much interested 
in receiving technical informa- 
tion and cost figures on the Corn- 
ing Glass Works 96° silica glass 
casting process as outlined in the 
November 1955 issue of Precision 
Metal Molding 

We would also be very much 
interested in knowing what 


Investigate the savings in production 
costs and improvement in quality and 
i i i CPC( . 
reasonably well, inasmuch as the design by getting on EPCO quote 
; tion before machining or assembling 
Technical data beyond that your intricate parts. 
Solenoid Housing 
contained in PMM'’s article have : 
. . Magnetic Iron 
been referred to Corning Glass 


Works where development work Specify EPCO 


is being carried out. Dr. Nicholas for your assurance 

Grant of M. I. T. has done a great of better quality. 
deal of research on this process 

for Coraing, and reported on it A ENGINEERED 


recently before the Investment 


Casting Institute.—Ed PRECISION CASTING co. 


Continued on page 67 FREEHOLD RD., MATAWAN, NEW JERSEY 
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off the parting line can be held 


parts are cast in a shell.—lI 














60,000 SQUARE FEET OF MODERN FACILITIES 


A. C. Gilbert 
Bridgeport Brass 
Casco Products 
Caterpillar Tractor 
Cc. B.S. Columbia 
Chase Brass 

Cuno Engineering 
Emerson Radio 
General Electric 


Bridgeport, Conn, Louleville, Ky. 
Lyan, Mass Providence, R. |. 
» Brockport, N.Y. Somersworth, N.H. 


General Motors 
Greist Mfg. 
Remington-Arms 
Remington Rand 
Royal Typewriter 
Scovill Mfg. 
Stanley Works 
Western Electric 


Baltimore, Md. Kearny, W..J. 


Westinghouse 


Whitney Blake 


and others... 


Such pat) onage must be deserved 


THE NEW ENGLAND DIE Se oti _— 


14 Front Ave West Ha 


* P. ©. Box 1281 New Haven, Con 
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POWDER METALLURGY 


Precision Wear-Parts For Valves 


N the type 440 valve manuf tock. Scrap loss« vere, of course tie around th 
| tured by Kerotest Mfg. C« VO quite high and the required du vere previou 
small parts made from bri plication of dimension fron A still 
powder are now used inste:z f piece to piece was rather difficult pow 
parts which were formerly ma to maintain per 
chined from bar stock. The changs Replacement of the machine: 
has resulted in parts with su bronze part with one made fron ‘ fron 
perior wearing properties at a brass powder by the Powder Met nvent probler 
al Products Co. of St. Marys, Pa ispection load 


lower cost 

Cut-away sketch of the valve has resulted in materially lowered assembly simplified 
above right, shows where the piece costs, uniformity of dimen PLUGS for th 
brass parts are used as glands sions from piece to piece and strict N205 valves mar 
above and below the packing adherence to dimensional toler the Kerotest Mfg. ¢ 

As the valve was originally de ances. Since the part is somewhat nally designed to be n 
were ma porous, it picks up oil and thu lite. During the 
Continued on page 56 


| 


ear} tages ol 


signed, these glands 
chined from bearing bronze bar has superior lubricating proper 
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The Die Cast Engine Bloc 


[° the gray iron automotive engine block on the 
way out? A means of accomplishing this has been 
provided now with the first successful production of 
a one-piece, die cast aluminum engine block 
Straight cylinder engine blocks are being produced 
on an experimental basis at one of the Toledo plants 
of the Doehler-Jarvis Division of National Lead Com- 
pany. Key to this new development is the company's 


Straight six engine blocks 


are coming off the production line Re ee 
the i “ar ago 
at a rate of 30 to 35 per hour. 1an a year ag 


The automotive industry is watching with close at- 
They weigh 50 pounds as cast and tention this new development. The engine block die 


cast in aluminum would show approximately ten per- 
vent price advantage over the conventional gray iron 

have 129 holes cored to size. a aan pgp ~ tne jor tapas eangenlnte Sesigs 
block, according to Frank J. Koegler, vice president of 
Doehler-Jarvis, and would have important advantages 
on the production line and in performance 
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DIE CASTINGS 


“Die cast aluminum is definitely a desirable material .. .” 


“Die cast aluminum is definitely desirable as a material for an engine block Present 
engines cannot readily be adapted to the use of aluminum blocks. The engine must 
be redesigned from the ground up with the specific idea that aluminum will be used 
in the construction of the block. Along with a completely new design of the engine 
a complete realignment of production focilities would be required The effect of an 
aluminum block on engine operation characteristics is generally good The engine 
being used in the Mighty Mite, a military vehicle that is undergoing evaluation and 
tests by several of the military services, is a V-4 air-cooled engine in which the 
cylinder block and heads are designed to be die cast in aluminum. Operating chara 

teristics have proven to be excellent and it has many commercial possibilities.” 


M. F. MOORE 


Vice President-Automotive 
Research and Development 
American Motors Corp. 


“Light weight and economic advantages . . . the most important ‘pluses’ " 


“Die cast aluminum would be a desirable material for engine blocks primarily 
because of its light weight In a general changeover to die-cast aluminum blocks, 
the engine would have to be completely redesigned and production tooling changed 
almost 100 percent. Once this was accomplished, we don't believe that there would be 
any significant production problems benefits of light weight and possible economic 
advantages are the most important ‘pluses’ that would result from die-cast aluminum 
blocks (Rather than improvements in performance or engine efficiencies.) 

The Chrysler Corp. is doing some investigative work; however, we would prefer not 
to make any more definite statement at this time.” 


FREDERICK H. MASON 


Staff Metallurgist 
Engineering Div. 
Chrysler Corp. 


“Main and camshaft bearing clearance may be quite a problem." 


“Die cast aluminum may be desirable as a cylinder block material to obtain a reduc- 
tion in weight and machining costs. Many problems would have to be overcome and 
are being worked upon. This design would require the use of cast iron sleeves, wet or 
dry type, and this involves sealing problems due to difference in expansion between 
the two metals. This assumes that the engines would continue to use liquid cooling 
The question of main and camshaft bearing clearance may have to be increased and an 
acceptable difference in noise level established The weight factor is in favor of 
the use of aluminum It is questionable whether the development of aluminum 
cylinder blocks will be in the production stage in less than five years. If all objections 
are overcome, such as differences in expansion, clearance, strength distribution, etc., 
economics will still be a factor. Die costs and new machinery will have to outweigh 
the relatively cheap cast iron, which has been with us a long time and has been 
doing an excellent job as cylinder block material.” 


... And What Auto Makers Say About It 


TOM SCHERGER 


Chief Powerplant Engineer 
Studebaker-Packard Corp. 


This straight engine block weighs about 50 pounds 
as cast and 43 pounds when trimmed. This compares 
with approximately 175 pounds in gray iron. Not only 
does the lower specific gravity of aluminum figure 
into the weight saving, but the walls can be cast 
thinner and more accurate 

All holes are cored into the engine block die casting, 
so that not a single hole has to be drilled in the block 
In all, 129 holes are cored. Machining is confined to 
the main sealing areas 

From the standpoint of performance, the heat con- 
ductivity of aluminum is much higher than gray iron 
and an engine block in the light weight metal requires 
a less complicated cooling system 

The inherent accuracy and uniformity of die cast- 
ings also eliminates two problems common in sand 
cast iron: uncontrollable wall sections and sand pock- 


ets that restrict the flow of cooling water 

The new engine block can be produced at a rate of 
30 to 35 pieces per hour on a single machine, accord 
ing to A. F. Bauer, chief engineer at Doehler-Jarvis 
who has been in charge of this development. At this 
rate, approximately 1700 pounds of molten aluminum 
are used per hour 

The die cast blocks will now undergo intensive test 
ing and are expected to stand up under the stresses 
and other performance requirements as well as con 
ventional gray iron blocks 

Based on their experience with the six cylinder 
engine blocks, development of a V-8 aluminum en- 
gine block which will weigh between 70 and 75 pounds 


is underway now 


Size Limits for Die Casting Extended by New Machine 
PMM Sept 1954 pg 110 
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INVESTMENT CASTINGS 


Note to designers: 

The casting salesman 
who calls on you 

may be able to help you 


with that new design 1. STAGES IN DEVELOPMENT of an investment casting for 


the breech lock include original difficulty in maintaining 
dimension "x", which was remedied by casting tie bar. Princi 
pal machining is grinding dimension “y" 


on your drawing board. 
Here's the experience 
of a manufacturer who reports . . . 


We Had To Be Taught 


By CARL BENSON, Chie! Enginee: 
O. F. Mossberg & Sons, In 


What actually happened is that 
through repeated calls by sales- 
men and reading in trade periodi- 
cals and journals our thinking was 
opened to this method. Then 
when a new product was contem- 
plated we considered investment 


casting from the first as a possible 
NEWEST SHOTGUN in the Mossberg line is this 12 gauge weapon that is getting 


manufacturing method. Thus we 
wide acceptance by sportsmen 


found that investment casting can 
reduce estimated manufacturing 
costs and can give the designer a 
HEN you have a pair of us it meant the conversion to 
shoes to sell—if the style is 


degree of freedom that is not pos- 
investment casting of some part sible by any other economical 
good, if the price is right, and if then in production by othe 
the shoes fit, the chances are that 
a prospective buyer can be sold Disregarding our lack of inter- used in the 12 gauge shot gun 
on the first try. But if you are sell- est for the moment, to make a 
ing investment castings—even if 
the shoe fits, the chances are that 


manufacturing method 
methods The four investment. castings 


recently introduced by this com- 


change in manufacturing methods pany are evidence of how well a 


it will take a number of calls be- 
fore the first sale is made 

Our experience, at O. F. Moss- 
berg & Sons, Inc., is probably typi- 
cal. When the first investment 
casting salesman called on us 
there were two strikes on him 
In the first place, no one in our 
company was sufficiently familiar 
with investment castings and the 
investment casting process to be 
able to evaluate it fairly. In the 
second place, a salesman wants 
to make a prompt sale—and to 
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in the midst of production is diffi- 
cult. In many cases the part is be- 
ing made economically and is 
satisfactory in performance—so 
why change? Further, there is al- 
most always a set of special tools, 
jigs and fixtures that have been 
made and are in use; to scrap 
these when the manufacturing 
method is changed is throwing 
money away. The saving that a 
change makes must, therefore, be 
very large to allow the purchase 
of new tooling and the scrapping 


of old 


salesman educated our engineers 
and how this period of education 
paid off for everyone concerned. 

In designing this new gun, two 
factors were foremost in the 
minds of company executives and 
design engineers. The gun had to 
meet the rigid requirements of 
safety, accuracy, and long life set 
up by the company and it also had 
to be made to sell at a moderate 
price so that sales volume would 
be high. Because of the excellent 
educational job that had been 
done by investment casting 





a CAST BOSSES on investment cast breech lock slide provide 
integral assembly means. These bosses are riveted over to 
complete the assembly. Undercuts cast accurately in this com 


ponent would be expensive to machine 


3. MOST HEAVILY STRESSED component is the breech lock 
(U-shaped casting) shown here as it engages the breech 
lock side. Average chamber pressure of 19,000 psi is transmit 


ted through the bolt to the lock 


ow To Use Investment Castings 


sales engineers, the designers 
realized that certain components 
of the gun could be made by this 
process; that they would give 
highly satisfactory performance 
that certain desirable design fea- 
tures could be included that 
would otherwise have to be either 
omitted or only approximated 
and finally, that the elimination 
of several expensive machining 
operations would probably result 
in a materially lowered final cost 

Of the several different parts 
studied as possible investment 
castings, four were selected to be 
tried. All four parts are subject 
to considerable wear and stress 
and one 1s required to take the en- 
tire shock load of the recoil when 
the gun is fired 

As there was some question 
both as to possible performance 
and final costs on the investment 
cast parts, the first production 
was done using a single cavity 
mold to keep tool costs down 

This use of a single cavity mold 
had the further advantage of al- 
lowing engineering changes to be 
made at a minimum cost. Each of 
the investment cast parts will be 
separately discussed; all of them 
are made by the Hitchiner Mfg 


Co., but in only one case will the 
progression from single to multi 
ple cavity mold be covered. In all 
caseg; this same procedure was 
followed. The four parts are: the 
breech lock, the breech lock slid 
theshammer and the sear 


Strength requirements 

The breech lock, Figure 1, is 
me of the most severely stressed 
parts in the gun. As can be seer 
it is mounted at the rear of the 
bolt and, when the bolt is closed 
and the gun ready to fire, the 
breech lock rises so that it engag: 
an offset at the rear of the cham 
ber. When the gun is fired, the en 
tire force of the recoil is tran 
mitted through the bolt to the 
breech lock. The amount of this 
force is not definitely known 
What is known is that the averags 
chamber pressure is about 11,000 
psi and in some cases rises as high 
as 19,000 psi. A major portion of 
this pressure is transmitted 
through the bolt to the lock, where 
it must be carried as mostly a 
sheer stress by a relatively small 
area, certainly only a small frac- 
tion of a square inch 

The physical and mechanical 
properties of SAE 6150 steel, heat 


treated to 45 Rockwell “C” wer 
indicated as being fully adequat 
to take the estimated stresses with 
a good factor 
mained to be 
whether the cast and heat-t: 
structure of an investment 
ing wo ild measure up 
Here the advantage of u 
ingle cavity mold for ear! 
duction pro ed it vorth The 
part made could be tested, engi 
neering and design changes made 
and costs closely enough estimat 
ed to tell whether this method of 
manufacture was going to be sat 
factory both from a performance 
and economy tandpoint 
Taking 


first, the investment cast part 


trength requirement 


oon proved to be thoroughly ack 
quate for the intended service 
Two design details that required 
changes were oon apparent The 
small grooves indicated by the ar 
row, Figure 1z, presented a mold 
ing problem and were changed 
following discussion between the 
investment caster and the design 
el The econd problem Wi a“ 
tendency for the legs of the lock 
dimension “x to spread during 
cooling and ib equent heat 


Continued on next page 
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treatment, In some cases, this 
spread amounted to as much as 
0.013. Since this could not be tol- 
erated, it became necessary to 
coin each breech lock after heat- 
treatment, thus increasing manu- 
facturing cost and setting up un- 
desirable and 
stresses. 

The final solution to the prob- 
lem was to cast the locks with a 
tie bar across the legs as shown in 
Figure 1b. This tie bar is kept on 
the lock until all heat treatment 
has been completed and the part 
is ready for final grinding 

In spite of the “nice” dimen- 
sional requirements of a piece 
such as this, and the generally 
good surface finish that is requir- 
ed on gun parts, only two grinding 
operations are required on the 
cast part. The thickness toler- 
ances, dimension “y”, are much 
closer than it is possible to cast by 
any method. The two surfaces 
must, therefore, be surface ground 
and the faces where the tie bar is 
cut off must be ground smooth. 

When design and engineering 
changes had been made and a sat- 
isfactory part produced, a multi- 
ple cavity mold for polystyrene 
patterns was then made. This 
change from the single cavity to 
a multiple cavity mold resulted in 
cutting the cost of the investment 
cast part, as delivered, by 50 per- 
cent. This cost saving, incident- 
ally, was characteristic of all four 
investment cast parts 


unnecessary 
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While this part was never made 
by regular machine shop meth- 
ods, engineering estimates indi- 
cated a final cost reduction of 25 
percent when investment cast. In 
addition to the direct monetary 


All of the moving parts of the 
Mossberg 12 gauge shotgun ex- 
cept the bolt are mounted in an 
aluminum die casting, whose di- 
mensional stability assures prope: 
center distances and surface re- 
lationships for the life of the 
weapon 

This casting, above, is shown 
in Figure 4 with some of pieces 
that mount in it. Of necessity, the 
part is highly complex in shape 
and if machined from bar stock 
or made as an assembly of two 
or more parts would represent 
an impossibly expensive machin- 
ing job. By die casting, both the 





AN ALUMINUM DIE CASTING MOUNTS THE WORKS 


4 IMPACT AND WEAR are service 

conditions under which the invest- 
ment cast hammer (left foreground) and 
sear (right foreground) must operate. 
Both of these components have proved 
equal to the job. 


savings other savings were real- 
ized. To make the part from bai 
stock would have necessitated the 
purchase of new machine tools, 
required the design and construc- 
tion of several expensive jigs and 
fixtures, and the stocking of strip 
stock. All of these costs were 
avoided. 

The early models of this part 
were made from wrought stock 
by bending strip to shape and ma- 
chining. Although trouble with 
the legs spreading during heat- 
treatment was noted, no good 
method of preventing it was found, 
as was found in the case of the in- 
vestment castings 


Design Advantages 

Figures 2 and 3 show the breech 
lock slide alone, mounted and in 
combination with the breech lock 
with which it engages in the gun 


Continued on page 80 


desired intricacy and accuracy 
can be easily achieved. The New 
England Die Casting Co., who 
makes the part, furnishes it com- 
pletely finished except for drill- 
ing the holes and milling the top 
face on which the breech lock 
slide cam rides 

Many of the holes that are 
drilled could be cored but the 
added die costs and the somewhat 
slower rates of production of cast- 
ings resulted in a piece of cost con- 
siderably higher than to make a 
simpler casting and drill the holes 
using a jig 
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use ag, dy filma for 
trouble treo Lubrication 


One coating readies mold 
for over 200 castings 


A leading foundry reports 250 non-ferrous castings were poured 
in one mold after coating it with ‘dag’ Dispersion No. 193 (ver 
miculite in water). The heat-resistant, low-friction dry lubric ating 
film provided by this ‘dag’ dispersion improved parting and 
prevented damage to the molds and castings. Rejects are few; 


inspection time is reduced. 


‘dag’ dispersions also serve profitably as die lubricants to 
eliminate sticking, improve finish, and reduce carbon build-up 
in die cavities. When used to lubricate ejector pins and plungers, 


‘dag’ Colloidal Graphite prevents their sticking or jamming 


You'll find a surprising number of ways to use ‘dag’ dis 


persions. Write for our free Reprint DC and Bulletin No. 425-Z10 


Dispersions of molybdenum disulfide are available in various carriers. We are 
alse equipped to de custom dispersing of solids in a wide variety of carriers 


ACHESON COLLOIDS COMPANY 


PORT HURON, MICHIGAN _~< 
--- @lse ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 





If You’re Sweating Out A Shipment Of New Die Castings, Take 


DIE BUILDING 


eo SAMPLES SUBMITTED 
- 
nS 


fo - =~ 
As . 


aoe 
ao” 


me. TRIAL RUN og DIMENSIONAL CHECK 
COST ESTIMATE HEAT YREAROOS ewe wee tb REMOVAL WHERE NEEDED 


* What Goes 


'7 HEN a die caster is asked to 
W furnish a bid on a potential 
order for his plant, he states on 
his quotation a number of im 
portant items to! the buye! 
benefit: one of these is the dé 
Livery time, 1. ¢ le ngth of time he 
will require to engineer the die 
casting die design, construct the 
die, test run it prepare the first 
samples and inspect them, effect 
any necessary corrections in_ the 
die, make the trim die ma 
chining jigs and fixtures, etc., and 
make samples for the customer’s 


inspectors to check 


sad 


em il Figuring Quotations requires careful study on 


the part of the jobbing die caster. All phases of 
preparation and production must be analyzed 

At this time, delivery scheduling must be anticipated 
a difficult procedure to predict 





A Look At.... 





DIE HARDENING (DISASSEMBLED) 
- a eg - 


} 


"= ae ot oe tes 


DIE ASSEMBLY 
MACHINING JIGS & FIXTURES 


MAKE TRIM DIES 
POLISHING & SCALE REMOVING 


Into Delivery Scheduling 


By JAMES L. ERICKSON 


The die caster, if he i ip é i ast part 

one, will spend considerable tim ne to permi 
preparing his price propos: in hop’ the parts. And 

nso doing he has to i h orders have been placed, plenty 
number of hours it ill un time hould be available for the 
to make the necessary le ora die caster to get into productior 
etc. For the p: 
to ask the die « ! horten th parts buyer ought to have to shop 


The length of time a die ca 


ample preparation ti in oO! given part cannot be discu 
vithout overtime) by m« nal detail here But in order to pe 
10 to 15 per cent is inviting trot form his intended function (s« 
ble. It must be borne in mind that lecting the best possible source to 
the die caste original estimate make the die casting) all potential 
of the time he will require to build ources must be given an oppor 
the necessary tools and prepare tunity to prepare well thought ou 
samples is only an estimate and quotation 
as such is subject to erro! al The amount of time required to 
or not always favoring : iorte prepare a price proposal lor ome 
die making and sample prepar: sort of part might be as much 
tion period! 1/50 of the time required to pr 
Once he appreciates the vi 3 pare a price proposal for anoth: 
preliminary steps that the sort of part. Let’s see how thi 
caster must take, a purchase! he 
die castings will learn to insis At the left is a typical ; 
that his product designer and en mation form as employed by 
gineers omplete their part de caster. This form is filled 


signs and have final part print the die caster in detail and 


ompleted and in the hands of h as the basis for the price 
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DELIVERY OF DIE CASTINGS—(Continued) 


the cost of die casting the raw 
part, ¢) Estimate the cost of the 
machining, f) Estimate the cost of 
polishing, buffing, and plating, and 
g) Estimate the cost of organic 
finishing. Frequently, the cost es- 
timator will have to consult with 
three or four departmental heads 
in order to get their individual 
recommendations and advice be- 
fore completing his estimation. A 
profit-making die caster will not 
resort to snap judgment in the 
preparation of his price proposals 


In instances where the die caster 
is asked to quote in a hurry it is 
only natural that the die caster 
will “play-it-safe” and make 
certain he has “put in enough 
money!” Even so, the die caster 
may still inadvertently underesti- 
mate the parts’ actual cost and 
find it necessary to approach the 
die cast parts buyer at a late: 
date for a price increase—always 
an unpleasant situation. 

From the moment he receives 
his purchase order from the buyer, 


the die caster feels obligated to do 
everything possible to deliver 
sample parts on or before his 
promised delivery date in terms 
of a number of weeks—say 7-8 
weeks, 9-10 weeks, or 12-14 weeks 
If the die caster feels he can deliv- 
er a part in 10 weeks, he will 
quote a delivery of 9-11 weeks 
The die caster, after receiving 
the order, requests the buyer for 
a) additional part prints, b) any 
necessary style masters, c) tem- 
plates, d) mating parts, e) speci- 
fications and/or f) color swatches 


Delay in obtaining these may pre- 
vent the die caster from meeting 
his schedule 


fo eee weer 7°S... 





Immediately, the die caster be- 
gins the preparation of his die de- 
sign, and even before the design is 
completed, orders steel for the die 
blocks and inserts. 

Where the parts to be made are 
small, chances are that the die 
caster will have the necessary 
die-set or die blocks and insert 
steel on hand and work can begin 
immediately 

Larger parts present a different 
problem; they may require the 
purchase of special forged die 
blocks of considerable size and 
cost. The procurement of these 
cannot be accomplished overnight 
but frequently takes 4-6 weeks to 
obtain, when they must be pre- 
pared especially to order 

Occasionally a die casting die fo 
a part, such as a complex carbu- 
retor body, will take 2-3 weeks to 
lay out. Most die designs, however, 
When you buy your die 
castings from Universal, 
you are gaining the serv- 
ices of experienced die 
casting engineers, die de- 
signers, production men 
and management. You are 
putting a well-equipped 
shop to work on your 
castings. You will find, as 
hundreds of other com- 
panies have, that you can 
depend upon Universal 
for quality, service, de- 
livery and prices that will 
help keep your own 
production costs down 


take at least 5-7 full days to com- 
plete. If the die design is completed 
before the die steel arrives, then 
a delay in the preparation of the 
die is unavoidable 

It is not feasible to attempt to 
shorten the die designing time by 
adding more draftsmen; there is 
no short cut to good die design 

Once the die maker receives a 
set of die design prints, he goes to 
work. Usually the die shop fore- 
man will assign one good man to 
build the die. In the case of rush 
jobs the foreman may split 
up the die construction and give 
the task of making certain of the 
less-critical components to sub- 
ordinates while one die maker is 
responsible for cutting the actual 
die cavities. The number of die 
makers that the foreman can put 
to work on a die depends upon 
the design, size, and intricacies of 
the die. Small nameplate dies are 


We Specialize In 
Brass Die Castings. 


UNIVERSAL 
DIE CASTING COMPANY 


5001-05 Santa Fe Ave. * Los Angeles 58, Cal. © Phone Kimball 7264 
For more information circle No. 70 on the Reader Service Card 
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Continued on page 64 





Po 
a 


Massive evacuation 
with this vacuum 
pump and 

oversize tank... 





DIE CASTINGS 


. ++ pulls all air 
from the die area 
to avoid 

gas entrapment 


Vacuum 





< Die Casting 


... 4 progress report 


ON EXISTING EQUIPMENT and dies, a vacuum hood 
and evacuating system have been installed. This 450-ton 
B & T machine cycles at rates comparable to those with 
out vacuum installation 


Several production jobs 5. One British jobbing die cast 


have been running for more er is producing die casting 


ewe two years ago, PMM 


first told its readers about a 


new process by which zinc alloy 
die castings were being produced 
under vacuum”, At that time, pilot 
runs had been made, physical tests 
had been completed and some 
general conclusions about the po 
tential usefulness of the process 
were advanced 

Checking back now with Nel 
mor Manufacturing Corp in 
whose plant the vacuum die cast 
ing development work was car- 
ried out, it has been learned that 


* “Vacuum Die Casting,” PMM, pg 
91, Mar, 1954 


REJECTS RAN HIGH due to difficulty of getting good surface 
quality on this very thin-walled casting using non-vacuum op 
eration. Now rejects for surface finish defects are almost 


eliminated 


than a year, with marked r« 
duction in percent of scrap 
due to surface defects 


Certain changes have been 
made in the vacuum tech 

nique to permit more rapid 
and efficient operation 


The company is now ready 
to license other die caster: 
to use the process on a non 
exclusive basis 

A manufacturer of standard 
die casting machin will 
produce units having this 


vacuum equipment 


an average .035 


as a die casting 


under a license agreement 


6. Work is being pressed on 
vacuum die casting system 
for aluminum and magne 


lum 


Here, are features of the Vaca 
loy Proce as it is called by Nel 
mor together with a review ot 
the compan) findings based on 
two years o! experience 

Vacuum equipment has been in 
talled on two machine at the 
company's plant, with othe oon 
to be converted from standard to 


vacuum operation Use of thi 


COMPETING WITH A STAMPING. this mirror-bectk is cheaper 


now that walls have been thinned down to 


thickness. Vacuum operation is credited with 


this accom plishment 
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vacuum die casting system does 
not require changes in either the 
dies or the machines on which 
they are installed. 

During early stages of develop- 
ment, it had been necessary to 
slow the cycle while vacuum was 
applied, but newer developments 
made it possible to operate the die 
casting machine at practically 
normal speeds. One job, now in 
production on a 450 ton B & T die 
casting machine, runs at a rate of 
175 to 200 shots per hour. 

Arrangements have been made 
to allow adjustment for variations 
in depth of dies. 


For dies having core movements 
that extend beyond the normal di- 
mensions of the vacuum hood, box 
arrangements have been provided 

The company reports that die 
break-in and testing time is re- 
duced substantially, since the use 
of vacuum removes most causes 
for removing the die for rework, 
such as providing vents, adjusting 
gate thickness, eliminating air en- 
trapment, etc 

Lower injection pressures are 
said to be practical to achieve a 
given casting density, due to the 
fact that a large part of the injec- 
tion pressure in conventional die 




















Are You 


Investigating 
Costs? 
INVESTMENT 
CASTING MAY 


BE YOUR 
ANSWER... 


This housing for a non-lubricating lift plug valve is cast 
in 4140 steel. It is annealed and normalized prior to 
machining and final heat treatment. If the part were 
made from bar stock or a forging. scrap losses would be 
very high and machining costs would be multiplied many 
times over that now needed to finish this | '-pound 


investment casting. 


If the rising costs of materials and labor have you 
concerned, you certainly ought to investigate invest- 
ment castings. A good place to start your investiga- 
tion is any part on which multiple machining 
operations are now required. Your re-evaluation will 
point out the ways that investment castings can save 
production dollars: close tolerances, fine surface fin- 
ishes and soundness are assured. And complete 
quality control facilities are available to safeguard 


your savings. 


INVESTMENT and SHELL MOLD CASTINGS, 
IN FERROUS ond NONFERROUS MATERIALS. 


Investment Casting Company 


BOX 126, BROWN AVE. 


SPRINGFIELD, NEW JERSEY 


DRexel 6-6260 


Representatives in all major industrial areas 
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casting is spent in compressing 
air in the die cavity. 

Perfect sealing is not critical, 
because the massive vacuum ap- 
plied for a very brief interval is 
sufficient to achieve good castings. 
Leakage after this moment of in- 
jection is unimportant and can 
have no effect upon casting 
quality. Elaborate inspection and 
maintenance of sealing is not re- 
quired. 


What Is Accomplished? 


The foreman of the polishing 
room says that his men know 
when vacuum die castings are be- 
ing processed, without being told 
Differences in surface quality and 
reduction in number of sub-sur- 
face defects are very noticeable 
So far, castings being produced 
under vacuum conditions are 
mainly ones that had given dif- 
ficulty previously with normal 
casting methods. The company 
claims that rejects have been 
drastically lowered 

Some examples of die castings 
currently in production by the 
new system are illustrated. Each 
of these previously caused trouble 
due to thin walls combined with 
requirement of high quality sur- 
face finish 

One direct result of using 
vacuum has been a reduction in 
the standard limit on minimum 
wall thickness. Previously, a cast- 
ing that required hardware 
quality surface had to be .050 
minimum thickness, but this has 
now been cut to .035, which rep- 
resents a saving in metal 

Actually, the thinner casting is 
not less strong than its heavier 
predecessor because a larger per- 
centage of the wall section is made 
up of the dense, chilled metal 
Laboratory tests show an im 
provement in tensile strength and 
hardness in the castings produced 
under vacuum 

Two principal advantages are 
pointed out by the company: im- 
provement of surface quality on 
castings that are to be finished 
improvement of internal struc- 
ture with regard to porosity in 
castings that must resist pressures 
or leakage of gases or liquids 

From a production viewpoint 
two additional effects of introduc- 
ing vacuum have been noted: 1) 
the unbalanced condition which 
sometimes results from using unit 
dies with one or more cavity 
plugged can be overcome; and 2) 
larger castings appear to be prac- 
tical without increasing injection 


pressure 





INVESTMENT CASTINGS 


TABLE 1 Dimensions of nonmachined cast sections 

Stock distribution on machined surfaces 
These eight control | Casting surface finish 

requirements must be | Material specification 

agreed upon by buyer Radiographic soundness 

Visual inspection standards 

Fluorescent penetrant inspection 

identification requirements 


and vendor in order 
to produce aircraft quality 


investment castings 





Quality Control Of Investment Castings 


By CHARLES YAKER, Pion! Mor 
M Precision Casting Company 
( UALITY CONTROL of in- process and the experience the Material Specifications of the So 

vestment casting is best foundry has had with similar ciety of 


Automotive Engineers 
considered in relation to invest- parts (SAE) 


Material specifications 
ment castings of the type com- By using the available data on suitable for 


monly used in aircraft as tur- dimensional tolerances for invest- 
bines. With these castings, con- ment casting, the engineer can 


investment casting in 
all classes of alloy s are also being 
developed by the Investment 
Casting Institute through its 
Metal Specifications Committee 

ments for great physical strength part without deviations from the If the engineer uses an AMS 
and precise dimensions. More- blueprint. To obtain the best r« 

over, since a large percentage of sults, the buyer should make an 
investment castings is made for investment-casting drawing of the 
use in gas turbines, a discussion part before submitting the part 
of quality control of these cast- for quotation to the investment 

ings has wide application in the casting foundry. This drawing 
investment casting industry should be made to the tolerances 


trol of quality is extremely im- in designing a part, make sure 
portant because of the require- that he will be able to obtain the 


pecification for an investment 
cast alloy, the investment casting 
foundry will usually accept these 
specifications with no deviation 
But when the engineet! has been 
obtaining a part in the wrought 
form and turns to investment 
In order to produce a satisfac- realizable by investment casting casting for the part, he will 
tory part, the foundry must satis- and should show the distribution likely find that he is 
fy the requirements listed in Ta- and the amount of machining find an investment 


very 
unable to 


casting speci 
ble 1 above. These requirements stock on the part fication for the identical alloy 
must be mutually agreeable to The next requirement which The purchaser therefore will of 
both the producer and the buyer must be mutually agreed upon is ten request the same material in 
In fact, the first step before pro- the material specification. Speci the investment casting which he 
ducing the part is reaching an fication of material is of utmost previously obtained in the 
agreement on the limits or con- importance and sometimes re wrought part. However, because 
trols to be met on each of the quires considerable negotiation of the nature of the investment 
items between the buyer and the foun 

dry. If a part is to be produced 
in a heat-resistant alloy of iron 


casting proces: the yrought 


The first three items—dimen- composition for a material cannot 


always be upplied and the foun 


sions of nonmachined sections, 
base, cobalt-base, or nickel-base dry will 


stock distribution on machined either request a devia 


composition, a numbe mate 
surfaces, and surface finish—are po a number of ma tion 


in composition or suggest a 
rial specifications are available substitute 
specifically tailored for invest- 


ment casting. These materials are 


generally agreed upon during the material. The invest 

purchase negotiations for a part 
. eu ae 1 

The buyers should present thei: ing deviations, will generally re 


we coverec the e é | swe ‘ ‘ os on 
requirements for these items on ll covered in the Aeronautical quire variations in compositior 


ment casting foundry, in request 


the blueprint submitted to the Mr. Yaker’s paper, delivered as part which will improve the castabil 
foundry. In the quotation sub- of a program by the Investment ity and soundness of the part 
mitted for the part, the foundry Casting Institute before the Sandia These variation vill generally 
Corp., central research and develop 
ment agency of the AEC, will be 


presented in three installments in 


The requested deviations will be PMM. Mr. Yaker 
made on the basis of the limita- 


will list any necessary deviations result in equal or better physical 


it will require on these items properties than those obtainable 


ue 1 from the material originally 
covers ve saa 
cif j 
ecine 

points of agreement betu een bu yer Pp ' 


’ f 
tions of the investment-casting and producer of investment castings Continued on page i 
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UNDERCUTS in this large-size semi-permanent mold casting 
are produced with sand cores, a feature which permits greater 
latitude in designing 





CAST-IN INSERTS, such as the ones in this coffee percolator 
casting, make possible most of the expanding line of appli 
ances with integral heating systems now on the market. Density 
and water-tightness are additional requirements of these units 
which accomplish rapid heating of coffee. 





Milwaukee Ges Specia i 


PRESSURE TIGHTNESS, due to the fine grain structure and good 
metallurgical quality of permanent mold castings, has been re 
sponsible for an increasing use of this type of component in 
hydraulic systems. These valves are typical of a wide range of 
such pieces. 
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Excellent metallurgical characteristics, plus 


unique design flexibility, are reasons 


more designers are turning to... 


Permanen 





STOVE-TOP WARE, such as this grille, are among the impor 
tant applications for aluminum permanent mold castings due to 


excellent, dense metal structure 





MILITARY AIRCRAFT applications utilize the lightness and 
strength of aluminum in conjunction with the intricacy and large 
sizes that are practical by permanent mold casting. This is an 


aircrat machine gun mount and structural member 





PERMANENT MOLD CASTINGS 


Mold.....Casting Process With A Future 


F permanent mold casting were 

strictly an “in-between” proc- 
ess as some designers 
applicable only when quantities 
of pieces are too high for 
casting but too low to pay for 
die casting dies then it would 
be difficult to account for the 
steady ; 


believe, 


sand 


increase in 
permanent mold 
duced during the 
years 

Figures of the U. S. Depart- 
ment of Commerce* show that 
the 146,883,000 pounds of alumi- 
num permanent molds 
in 1952 represented 28.31 percent 
of all aluminum cast. Two years 
later, these figures had risen 
214,408,000 pounds of permanent 
mold castings made up 35.17 per- 
cent of all 
shipped 


tonnage of 
castings pro- 


past several 


cast in 


aluminum castings 
a larger share of a 
larger total output! 

By the end of the third quarter 
of 1955, permanent mold castings 
constituted a healthy 36.6 
cent of all castings 
shipped. 

To find the this 


steady increase in application of 


per- 
aluminum 


reasons for 


* “Facts For Industry,” Series 
M24E, Non-Ferrous Castings, pre- 
pared by Bureau of Census, In- 
dustry Div., Primary Metal and 
Intermediate Metal Products Sect., 
U. S. Dept 


of Commerce 


mold cast 
PMM 


designers, 


aluminum permanent 
ings, the editors of have 
checked with 
and producers of these castings 
New fields of application 
been noted, as well as expanded 


buyel! s 


have 


use of some of the more con 


ventional 
mold 


types of 
castings 


permanent 


Two special, inherent advan 


tages of permanent mold cast 
consistently 
both by 


these 


ings have been 


pointed out, users and 


producers of castings, as 
the most influential factors in 
their specification: 1) Superior 
metallurgical quality, and 2) De- 
sign freedom due to the method 
of constructing and operating the 
mold 
The 
certainly been part of the reason 
for the big 1955 sales of alumi- 
num permanent mold 
but the steady pattern of in- 
the 
several years indicates that othe: 


boom in car sales has 


castings 


creasing sales over past 


influences are also present 


Most of the gain in shipments 
of permanent mold castings ap 


pears to have been at the ex 


pense of sand castings; in four 
years, sand castings have dropped 
37.49 to 20.3 


aluminum cast 


steadily from per- 
cent of all This 
is part of a general trend toward 
the specification of more precise 


ALUMINUM MOLD PRODUCTION** .. 


Apr 


Aug 


types castings as labo: 


rising 
rates push the cost of machining 
and finishing rough sand castings 
ceiling 
take 


the largest part of the output of 


far above the economic 


Automobiles continue to 


permanent mold castings 

69.7 percent during the first six 
months of 1955, as compared to 
66.8 and 62.9 percent during the 
1954 


figures are 


first and second halves of 


respectively. These 


contained in a recent report by 
the Aluminum Association cover 
ing end-use statistics on alumi- 
num wrought and cast products 

Second in the 


aluminum permanent 


consumption of 
mold cast 
ings, as might be expected, is in 
the category including home ap 
pliances, furnishings and equip 
ment, This accounts for 11.2 per 
cent of the total during the first 
half of 1955. The 


in which permanent 


only category 


mold cast 


ings show a much smaller pet 


centage during the past year is 
national defense, now taking only 
1.9 percent of aluminum perma- 
nent mold castings 
to 9.9 percent 
half of 1954 
Some of the 


of this type of casting, either in 


as compared 
during the last 


new applications 


current production or being tool 


Continued next page 





16,752 17,912 18,628 16,528 16,282 17,189 15.3% 


17,301 19,606 18,13) 17,165 5.415 16,73) 20.3% 


24,319 29,029 28 028 24 682 21 006 22,267 23,075 





Department of Commerce (All figures in thousands of pounds 
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Manefield Mrass Co 
CABLE CLAMP requires substantial strength and ruggedness, 
readily obtained from an aluminum permanent mold casting 
Complex shape, cross holes, clean lettering detail, are all ob- 
tained without extra machining. 


Cloyes Ge Ine 
MORE ACCURATE GEAR with better sliding action and mini 
mum of noise is made by an aluminum permanent mold blank 
with shaved teeth. This type of timing gear for truck engines 
is used by several major automotive companies for strength. 


Monarch Aluminum Mfg Co 
BEST HEAT TRANSMISSION cheractoristics are obtained to- 
day by casting heating elements as inserts to establish inti- 
mate contact between the heat source and the aluminum, This 
makes a very efficient cooking utensil, 


LARGE AND SMALL size permanent mold castings are well 
illustrated by this comparison between a base for a modern 
business machine, and a small connecting rod. Extremely long 
life is reported for the connecting rod 


PERMANENT MOLD CASTING (Continued) 


ed up at the present time, are: tems; Hydraulic valve housings 
Components for street lighting and related components. 

equipment, highway bridge rail- 
ings and architectural railings, are having an influence on the 
as replacements of cement, iron expansion of usage for permanent 
and steel; Connecting rods used mold castings, while other de- 
directly as bearings without bab- velopments will soon add impetus 
bitt (said to out-wear hardened to this trend. For example, the 
steel wrist pins;) Business ma- widespread introduction of hy- 
chine components, especially the draulic actuation for pulling 


expensive, but, as a result, makes 
higher production rates possible 
Long run jobs easily pay for the 
mechanization 


New technical developments 


New technical developments 
extend process range 


According to the chief enginee 


of Standard Machinery Co., “Im- 
large mounting bases for com- 


plex units; Air conditioning 
equipment; Automatic cooking 
appliances with cast-in heating 
elements; Structural components 
used in power transmission sys- 
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cores, opening and closing molds 
and ejecting castings speeds the 
casting cycle and thus, permits 
a lowering of costs. This use of 
hydraulic or pneumatic devices 
makes the initial tooling more 


proved mold operating machines 
providing both initial and sus- 
tained accuracy, together with 
higher clamping and unclamping 
pressures and with automatic 
cycle timing, will stimulate usage 





because of reduced costs.” In this 
respect, permanent mold casting 
approaches the automatic char- 
acter of die casting, but retains 
gravity-pouring. 

Further evidence of mechani- 
zation is a new continuous-pour 
automatic furnace’ primarily di- 
rected toward high production 
output 

New mold materials have like- 
wise been introduced, having 
their influence on mold-life, pre- 
cision and initial cost. Some of 
these developments’? have al- 
ready had extensive production 
testing. Gravity-pouring ma- 
chines in which the molds are 
clamped to the spout of a tilting 
type melting furnace also have 
had increasing application in pro- 
ducing permanent mold castings 

Among the important new de- 
velopments that will help to 
encourage more designers to turn 
to permanent mold castings are 
techniques for surface finishing, 
such as application of vitreous 
enamel’, application of hard 
chromium plating on wear sur- 
faces, and a method for bonding 
ferrous materials to aluminum 
(a development which will soon 
be covered in detail in PMM) 

Permanent mold casting is a 
gravity casting method using 
metal molds. A variation of the 
process, called semi-permanent 
mold, differs in the use of sand 
cores within the metal molds, 
permitting the casting of under- 
cuts and other interna! configu- 
rations not possible with metal 
cores, 

Flexibility of the process, from 
the design viewpoint, arises from 
the fact that the mold is general- 
ly designed “around the casting” 


Rastern Casting Cory 


INSERTS other than heating elements are 
also practical; Hex nuts, and bushings 
are cast in place in these two pieces. 


without the limiting features of 
a rigid machine to be considered 
Thus, if undercuts would prevent 
the withdrawal of a casting from 
a simple two part mold, it is 
possible to design a mold with 
radial segments that withdraw 
to clear side undercuts. The com- 
bination of metal mold and sand 
core also allows other design 
features, although introducing a 
lower factor of accuracy 


For designers... soundness 
is the key feature 


Possibly the most important 
attribute for designers is the 
uniformly sound, dense internal 
structure obtained from the rel- 
atively slow chill of the casting 
This accounts for the widespread 
use of aluminum permanent mold 
castings for such applications as 
hydraulic valves, pump housings 
and aircraft components. Also, 
where castings require substan- 
tial amounts of machining into 
solid portions of the casting, as 
boring through a solid boss, the 
permanent mold casting will re- 
sult in very low rates of rejects 
due to opening up blowholes o1 
other internal porosity 

The range of aluminum alloys 
that can be permanent mold cast 
is practically as great as those 
that can be sand cast, thus offer- 
ing the designer a choice of 
properties and chemical com- 
positions 

The trend in use o/ alumi- 
num permanent mold castings 
cannot be regarded as temporary 
While the automotive production 
picture is partly responsible, the 
basis for the acceptance of per- 
manent mold castings is largely 
on their merits on an engineering 
and cost basis. Uses other than 
automotive will continue to grow, 
particularly as new technical de- 
velopments provide castings with 
improved properties, lower costs 
and higher accuracy 


“Continuous Melting and Automati« 
Pouring”, PMM, Sept. 1955, pg. 100 

Refractory Material for Permanent 
Molds”, PMM, Oct. 1955, p 103 and 
“Economical Mold Material for Ac 
curate Casting of Aluminum Alloys”, 
PMM, July 1954, pe 

“Castings for Aircraft Hydraulic Sys 
tems”, PMM, Aug. 1955, pa. 77 
“Vitreous Enamel for Aluminum Per 
manent Mold Castings”, PMM, Apr 
1955, pe. 60 








Choice of Metals 
In Permanent Mold 


OTHER non-ferrous metals that 
are being successfully cast in 
permanent molds illustrate the 
increasing application of this 
process by designers 


MAGNESIUM alloy is used for a 
balance on arm for a meter, 
manufactured by Bailey Meter 
Co 


COPPER BASE alloys are per- 
manent mold cast to produce 
these non-sparking tools used 
where danger of fire or explosion 
exists. Manufacturer is Alcaloy, 
Inc 


LEAD-ANTIMONY castings are 
used for escutcheons on lighting 
fixtures because of good finish 
and ability to cold form the fin- 
ished casting. Made by Novelty 
Lighting Corp 
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WAX PATTERN (right) and stainless steel casting by Misco 
Precision Casting Co., indicate the intricate contours and good 


surface detail that can be obtained. 


TURBINE VANE cast in superalloy by Misco, shown with its 
wax pattern (right) reveals the thin section and sharp trailing 


edge that create special problems 


Expendable Pattern Materials For Investment Casting 


VHE “Lost Wax” or expendable 
pattern process of duplicat- 
ing an object in metal is neithe 
new nor recent, but this process, 
used by the craftsmen of ancient 
China and Egypt, has only recent- 
ly been transformed into a true 
modern industrial process 

This process, which became a 
tool of some of the greatest artists 
of all times and, in more recent 
times, of the dental and jewelry 
trades, is based upon carving or 
shaping in wax a facsimile of the 
item to be cast, The mold is formed 
around it in a ceramic material 
known as the “investment,” which, 
after hardening, is heated to melt 
out the wax pattern material. In 
the cavity thus provided, the 
metal is poured. 

Transformation of this process 
whereby accurate but non-duplic- 
able castings were made, into a 
mass production process, awaited 
the deveiopment of injection 
molding techniques whereby large 
numbers of identical wax patterns 
can be produced. 

The sequence of operations in 
this process which not simplifies 
many manufacturing problems for 
the designer and production en- 
gineer, begins with the master 
pattern, A permanent die is made 
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by machining a negative of its 
shape into steel or other metal 
Wax is injected into this cavity at 
desired temperature and pressure 
and, upon solidification, is re- 
moved from the die. A cluster of 
these patterns, joined together 
with a similar wax material, is 
placed in a flask and surrounded 
by a wet ceramic material, When 
this is baked to be hardened, the 
wax is melted out, after which a 
burn-out follows to assure more 
complete removal of wax residue 
The ceramic mold is then heated 
to casting temperature and molten 
metal cast, using various tech- 
niques of gravity pouring, centri- 
fugal action, pressure or vacuum 
After cooling, the investment is 
removed from the solid metal part 
with a pneumatic hammer, sprues 
and gates are cut away, and finish- 
ing such as machining, grinding, 
or plating completes the cycle. 
The nature of the precision 
casting technique is based on the 
one time use of expendable pat- 
terns and investment molds. It 
follows that the elimination of 
high rejection rates all along the 
line is the most effective approach 
to lower costs. Most rejections of 
investment cast parts are for 


these reasons: dimensions out- 


cr 


By C. D. MURPHY, Jr. 
Wax © D f 


Petrolite 


side allowable tolerances, surface 
defects, sub-surface defects, poor 
surface finish, insufficient detail 
and lack of sharp outline. Since 
an imperfect pattern can cause 
any or all these and other defects, 
the development of dependable 
pattern materials was obviously 
the starting point in decreasing re- 
ject rates 

Disposable pattern materials fo 
precision investment castings are 
for the most part drawn from three 
general classes of materials 
waxes, thermoplastic polymers 
and mercury. All of these mate- 
rials have a place in the art, but 
this discussion will deal almost 
exclusively with the role of mi- 
crocrystalline waxes of petroleum 
origin as a pattern material 

It is not by coincidence that wax, 
the most satisfactory substance 
used by the ancient artisans, is 
again the most successful and 
widely used single material em- 
ployed in the construction of pat- 
terns today. But, as the entire in- 
vestment casting process has been 
modernized, so that the wax of 
which the patterns are made. If 
precision tolerances are to be 
maintained, a pattern material 
with precision characteristics must 


be used 
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Here Are 21 Properties Required Of A Modern Pattern Material... 


The pattern material, in addi- 
tion to its ability to reproduce 
and maintain the dimensions and 
contours of the master pattern, 
must have the following charac- 
teristics 


1. PROPER STRENGTH 
Strength is essential in order 
that broken and distorted pat- 
terns be avoided in normal 
handling and storage 


TOUGHNESS AND RESIL- 
IENCY. These properties are 
necessary in order that proper 
contour and dimension be re- 
sumed after any temporary de- 
flection. 


MODLABILITY. The pattern 
must possess a smooth surface 
minimize mechanical finishing 


EXPENDABILITY. The pat- 
tern must volatilize and be 
readily combustible during 
burnout in order that the mold 
be purged of all pattern ma- 
terial prior to casting. 


PROPER SOLIDIFICATION 
CONDUCT. The semi-molten 
pattern material must solidify 
rapidly enough to facilitate 
production yet retain other 
vital chilling characteristics, 
such as low shrinkage and 
flowability 


LOW SHRINKAGE. The vol- 
ume shrinkage must be low, 
from the molding temperature 
to the solid phase, in order that 
shrinkage beyond allowable 
tolerance be avoided 


ANTI-BLOCKING. The fin- 
ished patterns must not have a 
tacky surface. If the material 
has a blocking tendency the 
patterns are prone to surface 
deformity during assembly. 
UNIFORMITY. The uniformi- 
ty of the critical pattern, of 
necessity, depends on the uni- 
formity of the pattern mate- 
rials used 

WELDABILITY. The wax 
must heat-weld easily to eli- 
minate an undesirable amount 
of labor in the assembly of the 
mold cluster 


10. AGING CHARACTER. Some 


materials have a prolonged 
period of crystal growth 
which results in gradual con- 
tour and dimension change 
Proper selection will elimi- 
nate this hazard 


EXTENDED MELTING 
RANGE. A melting range 
that is not too sharp allows 
for normal variation in heat 
controls and eliminates much 
trouble due to excessively 
fast solidification 


STABILITY TO NORMAL 
TEMPERATURE. The pat- 
tern material must have a 
melting point high enough to 
avoid undue softening during 
hot weather and at plant 
handling temperatures 


WETABILITY. The pattern 
should be easily wetted by 


the investment material to 
eliminate bubble formation on 
the pattern surface and the 
ensuing defect in the finished 
casting 

LOW ASH CONTENT. Min 
eral ash residue can cause 
serious casting defects. Pat 
tern material of mimimum 
ash content is desirable 


FLOWABILITY. The mate- 
rial at injection temperature 
must flow readily to insure 
reproduction of intricate de 

tail. Good flow also allows 
lower injection pressures and 
compensates for contraction 
as solidification takes place 

LOW COST PER POUND 
Due to the advantages of its 
non-recovery, pattern mate 

rial of a low initial cost is 
especially desirable 


Continued next page 





TABLE | 


PHYSICAL AND CHEMICAL 
PROPERTIES A 


Congealing Point oF, 
ASTM D938-49 195 


Melting Point °F. 
ASTM D127-49 195.7 


Penetration at 77°F 
ASTM D5-25 45 


Viscosity at 210°F 
SUS 





ASTM D88-44 
Acid Number 


Saponification 
Number 


PATTERN WAX COMPOUND 
c 


165 160 











TABLE 2 
PATTERN WAX COMPOUNDS 
PER CENT VOLUME EXPANSION FROM 80°F. 


Comp Comp 
A B 


80 0.0 0.0 
100 1.0 0.7 

3.3 2.0 
140 75 43 
160 94 6.8 
160 10.1 94 
200 11.0 10.6 


Temperature 
o 


Comp. 


Cc 


0.0 
0.9 
2.5 
6.3 
94 
10.6 
11.4 


Comp Comp 
D E 


0.0 0.0 
08 1.2 
24 5.0 
64 97 
10.7 114 
13.0 13.1 
14.1 14.2 
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17, VOLATILITY. Proper pat- 
tern material should not con- 
tain volatiles which will be 
lost if held at molten temper- 
atures for several hours. This 
loss might result in excessive 
brittleness, On the other hand 
all the pattern material 
should be completely volatile 
in the burn-out procedure. 


FUMES. Selection of pattern 
material should be made so 
that burn-out produces a 


minimum of offensive odors 


and toxic fumes. 
RELEASE. The pattern ma- 
terial must have proper 
qualities for giving easy me- 
chanical release of the pat- 
tern from the die. 
INTERNAL STRESSES. The 
material must have maximum 
ability to dissipate, during 
cooling, any stresses which 
could result in distortion. 
SEDIMENTATION. No com- 
ponent should settle out dur- 

















The Trend is with Badger... 


BADGER quality mokes your product more competitive! 
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ing heat cycling, as this 
would tend to clog injection 
nozzles. 

All the characteristics listed 
above must be closely approached 
by a given substance in order that 
it be suitable for a pattern mate- 
rial. In view of these stringent re- 
quirements it becomes apparent 
that a wax or thermoplastic mate- 
rial which behaves as a good in- 
vestment casting pattern is not 
an accident, but is the product of 
exhaustive research and develop- 
ment. To perform in a uniform 
manner, a pattern wax must be 
formulated from materials which 
are carefully controlled to deliver 
consistent results at all times 

The large majority of expend- 
able patterns are produced from 
waxes, thermoplastics and frozen 
mercury. the technique which 
employs frozen mercury as a pat- 
tern material is patented, and in- 
formation on the process is avail 
able in other literature. It must 
be recognized as a unique and 
workable process which has a 
definite place in the industry 

The process involving the use of 
of thermoplastic materials such as 
polystyrene, polyethylene, viny] 
compounds, etc., does not differ 
greatly from that involving waxes 
Much higher injection pressures 
are generally required with the 
thermoplastics, resulting in a 
much higher cost for dies. These 
materials have proved their value 
in certain specific applications 
and have accordingly earned a 
rightful place in the field. Their 
use is largely limited to long runs, 
as the high costs involved make 
these materials uneconomical fo 
short run applications 

The key to the whole precision 
investment casting process is the 
multiple reproduction of an ac- 
curate pattern. To accomplish this, 
wax compounds have won general 
acceptance because of low cost, 
low injection temperature, low in- 
jection pressure, minimum dwell 
period, and other advantages 

In general, wax compounds 
closely comply with more of the 
requirements of an ideal pattern 
material, as outlined, than any 
other material or class of materi- 
als. The wax compounds, which 
now make up the largest volume 
for investment casting, are homo- 
genuous materials which lend 
themselves to uniform injection 


Continued on page 82 





DIE CASTINGS 


They redesigned 
from aluminum bar 
to die cast zinc 


Without Weight Increase 


LTHOUGH the specific 

gravity of zinc is 2.4 times 
that of aluminum, a component 
of a new rocket fuse has been re- 
designed from aluminum bar stock 
to zine die casting without chang- 
ing the ballistic characteristics of 
the rockets. 

This has been accomplished be- 
cause the die casting process per- 
mits placing the metal where it is 
needed, eliminating it where it is 
not. Thus, coring of the die cast 
zine piece has reduced the volume 
of the fuse body. The die cast zinc 
fuse body thereby has the same 
weight as the aluminum product 
it replaces, and it has been so 
constructed that the center of 
gravity has been changed only 
.045 from the original body as pro- 
duced on screw machines. 

This interesting redesign has 
been made by the Monarch Gov- 
ernor Company of Willow Run, 
Mich., in the production of the 
M405 Inert Fuse used by the 
Army Ordnance Corps for its 3.5 
inch practice rockets. 

Result of the redesign has been 
a cost reduction of more than 50 
percent. Also, production rates are 
reported to be approximately 50 
percent faster 

Machining operations, after 
trimming flash, are the cutting of 
two threads. A special machine 
has been designed to chase the 
male thread and tap the female 
thread 


DIE CAST ZINC 


Casting comes from die in proper shape 
and size. There is no inventory problem 


on raw material. 


Axial and cross holes can be cored to 
depth and diameter. Expansion plugs 


in place of screws saves tapping. 


For finishing, the zinc die castings need 


only inexpensive dichromate dip coating 


ALUMINUM BAR 


Proper size bar stock must be procured 


inventoried, cut to length 


All holes hed te be drilled and 
threaded 


Aluminum ber stock required applica 


tion of expensive anodizing 
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VALVE PARTS 
continued from page 35 





manufacture, the plug was ma- 
chined from Stellite* slugs and 
then brazed to the stem of the 
valve. The design and the method 
of manufacture of this valve soon 
showed several faults 

From a design point of view, the 
rigid connection between the stem 
and the plug required that the 
plug rotate with the stem. When 


the valve was closed or opened the 
plug had, of necessity, to turn 
This turning of the plug produced 
undue wear on the valve seat and 
thus shortened the life of the en- 
tire valve very materially 

From a manufacturing point of 
view, the plug had to be machined 
from a cast slug of Stellite, an ex- 
pensive operation. Then, when the 
plug was brazed to the stem, an 
unreasonably high percentage of 
the plugs would crack. 

Redesign of the valve resulted 
in a plug that is investment cast 





by The International Nickel Co 


ACCURATE Magnesium Die 
Castings...anew note in 
WURLITZER ORGAN quality 


CC MM a 


ACCURATE magnesium die castings 


Co. Priced competitively with heavier 


reduced 
weight and production costs for the Wurlitzer 


Here are a few additional 
advantages combined in 
each ACCURATE Magnesi 


metal um Die Casting 


castings, these matched magnesium die castings 


were lighter to handle, machine, and assemble 


are shock-resistant 
dimensionally stable 


work with you in adapting magnesium die 
casting to your product. Write today for recom 


mendations and cost estimates 


Producer of Aluminum 


i ACCURATE DIE CASTING CO. 


non-rusting and 
ACCURATE die 
engineers would welcome the opportunity to 


casting 


© Light Weight 
High Strength 


Low Cost 


Close Tolerance 


o 
7 
@ Fine Surfaces 
. 
— 


Uniformity 


® Laboratory 
Controlled Quality 


Zine and Magnesium Die Castings 


t LAN a Oni Oo 
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This avoided all machining oper- 
ations other than a light grind on 
the plug surface to secure a bette: 
finish than could be cast. To over- 
come the rigid connection be- 
tween the plug and the stem, the 
cast plug is now made with a ta- 
per on the shank 

The stem is made hollow at its 
lower end with a sufficiently thin 
wall of the stem so that after the 
plug is inserted into the valv« 
stem, the wall of the stem can be 
spun down around the tapered 
shank. By allowing some clea: 
ance between the ID of the stem 
and the OD of the plug shank 
that plug is free to turn and move 
Thus, when the valve is closed 
the plug seats properly and does 
not rotate. This has resulted not 
only in a longer useful life for 
the valve, but also in a more posi 
tive seal with lighter pressure be 
tween the plug and the seat 


Trademark, Union Carbide & Car 
bon Corp 


ALLEGHENY LUDLUM 
PRODUCES HIGH ALLOYS BY 
CONSUMABLE ELECTRODE 

Allegheny Ludlum Steel Corp 
announced the opening of a 
new melting department for the 
production of high alloy steels that 
offers 250,000 pounds per month 
of high performance alloys to the 
metalworking industry. The com 
pany has disclosed the existenc« 
of the new consumable electrode 
vacuum melting facilities 

The company has been a pioneet 
in the development of valve steels 
for autos, alloys for aircraft 
valves, and for the early jet en- 
gines made in this country 

At the company’s Watervliet 
High Temperature Laboratory 
metallurgists have built up many 
years experience in consumable 
electrode vacuum melting 

Discussing the market prospects 
for consumable electrode vacuum 
remelted alloys, the company ac- 
knowledged that it has anticipated 
industry's needs in building a de- 
partment of this size, and expects 
the market to grow substantially 

As far as the company is able 
to determine, it can make ten 
times as much high quality su- 
peralloys, or tool steels, or high 
quality stainless steels in this 
department that has started 
operation in Watervliet as the 
whole industry has been using 


up to now in any given month 

















Finishing includes all secondary operations performed 


on precision meia! molded parts — up to and includ- 
ing final surface treatment. This section presents new 
information about the specialized methods, equip- 
ment and materials needed for finish-machining, 
assembly, surface preparation and final finishing of 


all precision metal molded parts. 





New abuit 
COAVINIGS for MEVALS 


Metallic Organi Decorative Protecti 


eee OO UTIL UMMA LULL MLO 


More reports of better chromium plating 





A complete “‘package”’ 
of processes 
for chromium finishing 


Unichrome Copper, Unichrome 
Bright Nickel and SRHS Chromi- 
um are so thoroughly suited to each 
other, they represent something 
unique in finishing. They're the first 
matched set developed exclusively 
by one company. Used together, 
they add up to more advantages 
than the sum of their individual 
benefits 


Better Operations 
and Results | 


> | 
Unichrome Pyropnosphate Copper 
contains no cyanide, saves disposal 


costs, and reduces or eliminates 
much buffing expense 

Unichrome Bright Nickel cuts 
downtime for purification, has un 
usual operating stability 

When both of these processes are 
used along with SRHS Chromium, 
benefits begin to multiply. The 
copper proves active for the nickel 
In turn, the nickel shows unusual 
receptivity for the chromium. Pas- 
sivity problems are eliminated 
Downtime drops, rejects become 
rare. 

Moreover, service responsibility 
rests with one source, assuring 
prompt technical help and a smooth 
running operation 

Bulletins supply details on each 
of the processes. Send for them 


UNITED CHROMIUM DIVISION 
METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N.Y 
Waterbury 20, Conn * Detroit 20, Mich. 
East Chicago, ind ® E} Segundo, Calif. 

In Canada 
Metal & Thermit-United Chromium of Canada, 
Limited, Toronte 1, Ont. 





Here are plants’ experiences with deposits 
from Unichrome SRHS* Solutions 


Companies using both SRHS 
Chromium Solutions and ordinary 
chromium have had an op- 
portunity to compare results 
Substantial differences have been 
reported 


BETTER COLOR NOTED 

One plant of a well known com 
pany was using ordinary chromi- 
um over an ideal nickel surtace 
Another of this company’s plant 
wasn’t getting the best nickel de- 
posit possible, but still its chromi- 
um plating had brightness superior 
to that of its sister plant. The sec 
ond plant ascribed the difference 
to the SRHS Chromium being 
used in its tanks 


MINIMIZED REJECTS REPORTED 
At one company, intricate parts 
were causing chromium plating 
difficulties. On occasion, rejects 
ran as high as 25‘7. Yet when the 
SRHS Chromium Solution was 


used, deposits covered beautifully 
and work was plated at a reject 
rate of no more than 0.4% 


UNUSUAL WEAR RESISTANCE FOUND 
A large tool company chromiun 
plated punches used in the manu- 
facture of nuts. Various chromium 
solutions were tried. They re 
ported that while ordinary chro- 
mium doubled the output from 
deposits from SRHS 
Chromium tripled it 


punche 


All these reported “‘deposit-ad- 
vantages” are in addition to the 
many thoroughly confirmed oper- 
ating advantages of SRHS Chro- 
mium baths. These include plating 
with higher cathode efficiency, 
greater speed, a saving in power 
and self regulation of important 
bath constituents 

Platers not using Unichrome 
SRHS Chromium will find it to 
their advantage to get the facts by 
writing United Chromium 

“7 


Performance of SRHS Chromium Solutions has resulted in their « 
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Nowhere is versatility 

of barrel finishing 

better exemplified than in 
manufacture of business machines 
where thousands of die castings, 
and other metal components need 
low cost, precision finishing. 


Consistent Barrel 
Finishing Assured 
By File System 


~VIDENCE for barrel finish- 
kK ing’s great versatility and re- 
markably uniform results is in 
abundance at the Burroughs 
Corp., Detroit, where hundreds of 
thousands of parts of business ma- 
chines are wet processed every 
day 

Consider for a minute over 
25,000 different parts that are in- 
tegral to the workings of the add- 
ing machines, calculators, ac- 
counting machines, electronic 
“brains” and defense items Bur- 
roughs manufactures: 

Parts, such as pictured in Figure 
1, range in size from almost in- 
finitesimal to rather large cast- 
ings; they are machined, ground, 
stamped and die cast from steel 
and aluminum. As few as six and 
as many as a thousand parts are 
barrel finished in one barrel. On 
many parts tolerance limits are 
set at .0025, so finishing is very 
closely controlled. Precision con- 


1. BUSINESS MACHINE parts that are barre! finished by 


Burroughs range in size from minute pins to the large 


aluminum die cast base that can be seen in the background 
top photo. Each of the 25,000 cards in the file, below, repre 
sents the precise barrel finishing cycle of an individual port 


Assistant foreman, 


Alex McCreadie, is shown checking the 


file on a finishing cycle. 


trol is essential because the light- 
ning-like speed of the interacting 
parts in the finished machines de- 
mand that all edges are well 
rounded and surfaces perfectly 
smooth 

To get the versatility required to 
meet these important conditions 
Burroughs began replacing con- 
stant-speed, hand fed tumbling 
machines with Almco Supersheen 
finishing barrels in 1951. To sim- 
plify processing, an index system 
was developed to codify the barrel 
finishing information necessary 
to produce uniform results load 
after load of the many different 
parts 

A code number for each part is 
recorded on a file card; also in- 
cluded is all pertinent processing 
instructions; barrel rpm, type and 
amount of media, type and 
amount of compound, water level, 
time cycle and number of parts 
per loading 


As an example the index card 
for a typical part reads: JB 
21; 6 rpm; 2% hour 300 lbs 
moldwash; 200 Ibs. aluminum 
oxide chips; 4 lbs. tri-sodium 
phosphate with water level two 
inches above load height and 15 
parts per compartment. This card 
is plac ed with parts as they ente: 
the barrel finishing department 
and remains until processing ha: 
been completed then it is re 
turned to the file for use later. In 
this way. absolute control is ex 
ercised over all the finishing vari 
ables 

For finishing most parts, barrel 
is loaded slightly more than 50 
percent with abrasive « hips 
combination of abrasive chips and 
parts; it is at this load height that 
most abrading action is obtained 
because of greater diameter and 
length of slide. The specified 
amount of water and compound 


Continued on next page 
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2. VARIABLE SPEED BARREL is shown being loaded with hoist pan and chain, Pan 


is lowered to the floor and a separator unit is put over it to separate parts from 


media alter completion of barrel finishing 


3. SIX DIE CASTINGS are processed simultaneously in this multiple compartment 
Almco barrel. Castings are kept separated to avoid impingement or peening action. 


BARREL FINISHING (continued) 


is then introduced, according to 
the type of finish required 

As mentioned, one of the prime 
requirements in finishing intri- 
cate parts for business machines 
is well rounded edges. Two fea- 
tures of modern barrel finishing 
equipment help do this job to per- 
fection: The vari-speed drive 
which controls the exact rpm at 
which parts and media mass are 
moved, and the sliding action of 
the mass in the barrel which pro- 
duces deburring and polishing of 
the parts at a uniform rate. Bur- 
roughs engineers say such preci- 
sion finishing was not really pos- 
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sible with the constant-speed 
equipment previously used. Also, 
with the new equipment produc- 
tion capacity was increased 80 per- 
cent and required floorspace was 
actually 30 percent less 

Where parts and media had to 
be hand fed, Burroughs now em- 
ploys Almco semi-automatic han- 
dling equipment as seen in Figure 
2. Media and parts are hoisted by 
pan into barrel after being drawn 
from hoppers. When the time cycle 
has been completed, the barrel is 
flushed and parts and media are 
dumped to a portable screening 
unit where the abrasive chips fall 


through to pan for re-use. Parts 
are then ready for drying. 

Three types are used: Large 
parts are dried by air pressure 
hose; smaller parts are dry tum- 
bled with absorbent materials, 
and some parts are centrifugally 
dried. Parts are then ready for 
the next stage in manufacturing 
Those that require heat treating 
will return to the finishing depart- 
ment where they are barreled to 
remove discoloration. 

While cost savings are routine 
with modern barrel finishing 
equipment as compared with hand 
deburring and other mechanical 
methods, generally, the longer the 
time cycle, the greater the savings 
One type of adding machine part 
requires 11 hours to get the de- 
sired smooth edges. In the pre- 
scribed number, it is loaded into 
a barrel towards the end of the 
first shift. An automatic timer is 
preset to shut off the unit after 
ll-hr. time cycle is completed. It 
is then run unattended through 
the second shift and then unloaded 
when the first shift crew returns 


53 Barrels in Operation 
At Two Plants 


Burroughs uses 36 different ab- 
rasive media, including bonded 
aluminum oxide chips of different 
sizes, steel cones, balls, stars and 
hardened scrap metal. The metal 
media speeds up grinding and pol- 
ishing action when used with ab- 
rasive compound. Various com- 
pounds are required; where one 
will enhance grinding action, an- 
other will promote the prope: 
color of the finished part. All 
compounds perform the important 
functions of lubricating the mass 
and keep media and parts clean. 

With production requirements 
increasing every year, Burroughs 
has added new Supersheen bar- 
rels; presently 33 are in operatiou 
at the Detroit plant and 20 at the 
Plymouth plant. The unit in Fig- 
ure 3 is a compartment type bar- 
rel at the Plymouth plant which 
is used to deburr and polish large 
die cast aluminum base plates 
This barrel is designed to hold 
the parts stationary while media 
is allowed to flow around them 
this arrangement provides more 
abrading action than with free 
moving parts, but the important 
reason for it is to prevent impinge- 
ment and peening action of one 
part on another. A feature of this 





barrel is the reversing of barrel 
direction at fixed intervals, thus 
assuring the proper action on all 
part surfaces. 

On this particular part, Bur- 
roughs has increased production 
from two per hour by hand de- 
burring to six per hour with mul- 
ti-compartment finishing, a 300 
percent increase. If production 
warrants, in many cases still 
greater increases can be obtained 
by fixture-type barrels. 

Different size and model barrels 
were required to provide the 
maximum flexibility for barrel 
finishing requirements at Bur- 
roughs. Barrels used include 16 
and 30 ID with 8, 30 and 40 in. 
widths. All are neoprene lined to 
cushion loads and prevent wear 
on the metal drums and provide 
better coloring of burnish finishes. 
Of the original barrels installed, 
all have provided continuous 
service without any replacement 
parts or downtime—except oc- 
casional relining of drum 


HOUGHTON MANAGER DIES 

James McElgin, manager of the 
Metal-Working Department of E 
F. Houghton & Co., Philadelphia, 
died suddenly while on business 
in Chicago on December 7 

Mr. McElgin, who was 54, had 
been employed by Houghton since 
1924. He was a chemical engineer- 
ing graduate of Brooklyn Poly- 
technic Institute and took grad- 
uate work at Temple University 
in metallurgical engineering 

He was a 25-year member of the 
American Society for Metals, and 
served on a War Production Board 
Committee on Heat Treatment of 
High Speed Steels. He also held 
membership in the American 
Ordnance Association and 
American Foundrymen’s Society. 


FORM NEW DIVISION 

The formation of the Ross Heat 
Exchanger Division of American 
Radiator & Standard Sanitary 
Corporation with headquarters 
in Buffalo has been announced 
by Joseph A. Grazier, president 
of American-Standard. 

The new division will conduct 
the operations in the heat ex- 
changer field formerly carried on 
by Kewanee-Ross Corporation, 
including the operation of the 
plant at 1407 West Avenue in 
Buffalo. Kewanee-Ross is being 
dissolved in accordance with the 
policy of divisionalizing Ameri- 
can-Standard activities along 
major product lines. 





INSERT 


prevent failure 
of vital threads in soft materials 


ach of the two male gear segments of this nylon gear 
E coupling is locked to the shaft by means of three 
set screws 120° apart. Threads holding down these set 
screws must stand up under torque applied by an Allen 





wrench. To prevent shearing of the nylon threads and to 
allow adequate torque application on the set screws, 
Tap-Lok Inserts are installed at these vital points 


Tap-Lok Inserts are internally and externally threaded 
bushings of steel or brass which increase thread strength 
in plastics, light metals and similar structural materials 
Their unique self-tapping feature substantially reduces 
assembly costs by eliminating separate tapping opera- 
tions, hole preparation, secondary staking 


Used extensively as original equipment, Tap-Lok 
Inserts are also ideal for salvage and repair of 
stripped threads. 


WRITE FOR DESCRIPTIVE FOLDER 





“< J 
Also manutacturers of 
Poot GROOV-PIN CORPORATION 
locking presse fit G 
1122 Hendricks Cavsewoy Ridgefield, New Jersey 
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Operators controls 


THIS TWELVE-STATION machine can perform 92 operations per minute on a die cast aluminum torque converter housing. 


Plan Your Automatic T 


ITH more and more die cast- 

ings being machined on high 
production, automatic transfer 
machines, the question of plan- 
ning and building units of this 
type has become a frequent con- 
cern of production engineering 
departments. 

It is possible to design virtually 
an entire transfer unit for opera- 
tions such as drilling, tapping, 
milling or broaching die castings 
using standard components, meet- 
ing the needs of today’s automatic 
plant operation at minimum cost 

Here’s the way one production 
engineering company in Canada 
has solved the design problems 
connected with a 12-station trans- 
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fer machine for machining die cast 
aluminum torque converter hous- 
ings. This machine, installed in an 
auto plant by Modern Tool Works, 
Ltd., of Toronto, is capable of per- 
forming 5520 operations per hou: 
How did they work out the de- 
sign ? 
1, It all starts with the initial dis- 
cussion with the customer to 
learn what operations must be 
performed. In this case, the hous- 
ing requires 34 drilled holes, two 
of which also need reaming, ten 
tapping 
2. Process and planning depart- 
ment determines the number 
of operations that are practical to 
be grouped, planning horsepowe: 


ransfer Machine 


and thrust requirements for each 
individual group. On this job, 12 
work stations, each a standard 
hydraulically-fed multi- spindle 
unit, are used 
3. After selecting individual ma 
chines and arranging them in 
proper order, a proposal drawing 
is made to scale. Sequence of op- 
erations is listed along with esti- 
mated production capacity and 
notes on required work handling 
devices 
4, Capacity of the hydraulic 
transfer system and cylinder 
sizes are determined based on the 
required transfer time 
5, An estimator analyzes the en- 
tire project to come up with a 





TORQUE CONVERTER HOUSING is locoted in the pallet-type 
fixture, above right, against a machined face. Pins in the fixture 
locate into two cored holes. Once the part is loaded and clamped 
by the operator, the part ''rides” through the !2 working stations 


on an automatically controlled cycle. 


LOADING AND UNLOADING are the only operations per- 
formed by hand, with operator's control panel for the entire 


machine close-by. 


tapping. 


ith Standard Components 


price which, along with a detailed 
description of the machine, goes 
to the customer. 
6. Now there is a dwell to per- 
mit customer action 
7. With the order placed, the 
proposal drawing and quota- 
tion is given to the designer who 
makes a rough layout to double 
check the proposal 
8. Now the design begins 
particular makes, models and 
sizes of hydraulic equipment are 
chosen. To develop the circuit, 
the designer works with the chief 
draftsman, electric circuit design- 
er and, in some cases, with a rep- 
resentative of the hydraulic com- 
ponent suppliers. 


9. With the circuit completed and 

line sizes established, physical 
location of the lines and valves 
is decided. On the 12-station ma- 
chine, all valves are in a single 
cabinet beside the electrical con- 
trol cabinet upon the mezzanine 
out of the way. This location 
saves floor space and puts the 
solenoids of various valves as 
close as possible to their respec- 
tive electrical control equipment 

The power package is located 
on the floor because of its great 
weight and to be as accessible as 
possible for daily topping up of 
the reservoir. Hydraulic lines are 
suspended below the overhead 
electrical ducts out of the way 


DOWN THE MAIN LINE of the transfer machine, the palletized 


die casting moves for a succession of drilling, reaming and 


yet accessible for service. Over 
head lines are also less liable to 
be damaged. Unions are provided 
at various points to permit eas 
ot replacem«s nt and alteration 
The final design provides fl 
bility to accommodate futu 
component changes or retoolir 
to uit a different workpieces 
Through tre ise ol tandardized 
elements, additional work statior 
may easily be added to extend the 
useful life of the basi 
This approach wi 
pecial content of 
to a point where 
be the onl pechs 
ulting in better 


nine at a iowe! 
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DELIVERY SCHEDULING 
continued from page 44 


duck-soup to build compared to 
large, intricate, carburetor dies; 
small nameplate dies are best built 
by one man, while several die 
makers may efficiently work si- 
multaneously on complex dies 
This explains to a certain ex- 
tent why it is so difficult to speed 
up die making merely by adding 
more men than were planned in 
the original cost estimation 
Actually, the die caster can’t 
speed up the delivery of a die 
just by instructing his die shop 
foreman to add more men. Most 
good die makers are already 





working nine hours per day; they 
do not want more overtime. Nor 
does the responsible die maker 
want another man working on his 
die during the swing or grave- 
yard shifts too often the “sec- 
ond” boss makes mistakes for 
which the responsible die maker 
gets blamed. 

About all the overtime any die 
caster can reasonably accept from 
his customer is 10-15 percent (un- 
less the die makers are willing to 
work seven days a week). 

Once in a while the die maker 
may feel that the die blocks ought 
to be stress relieved after the 
cavities have been roughed out 
When this becomes necessary, 
work is held up a minimum of 
3-4 days while the die blocks are 
sent to the heat treating concern. 

Once the die has been completed 








ALL-ELECTRIC operation 


ETTCO-EMRICK 
lead Screw Tapping Equipment 


Wo reversing motor needed — 
electro-magnetic clutches do the work 
This exclusive feature provides a 
speed, sensitivity and precision 
unequalled by any other tapping 
method or device, it eliminates 
the need for a reversing motor, 
cams, alr and hydraulic systems. 
You get these advantages in both 
single and multiple spindle opera- 
tion because Ettco-Emrick Lead 
Screw Tapping Equipment can be 
used as single spindie units or 
with Ettco-Emrick Multiple Spindle 
Heads. The equipment is furnished: 
(1) as individual units; (2) as stand- 
ard upright machines; or (3) as 
special machines bulit either by 
us or by you to your requirements, 
ccm mr a 


MULTIPLE HEADS and work- 
holders are “Unit-Engl- 
neered” to insure 


and control eee 
for the fastest, most accurate 
tapping yet! 





BASIC LEAD SCREW UNITS when ‘combined 
with standard Lead Screw Machines and 
Ettco-Emrick Multiple Heads and workholding 
fixtures give the advantages of high speed, 
precision ‘‘specials.” Standardized Ettco com- 
ponents make this tooling practical and in- 
expensive. 


Clutch torque can be regulated to 
meet tapping conditions. Thread depth 
fastest can be controlied to within % turn 


loading, positioning, tapping of tap. 


and ejection. 


fil 


im the die shop to the point where 
its performance must be tested, 
the die is turned over to the cast- 
ing department for trial. 


Here, the die’s functioning is 
observed, Figure 2, and if the die 
is found to produce satisfactory 
castings with respect to appear- 
ance and internal structure, it is 
approved except for dimensions, 
which are checked by a dimen- 
sional inspector. If the dimensions 
check out perfectly, the die is ap- 
proved for hardening, which is 
done after the customer’s approv- 
al of the sample part 

Between the trial run and pro- 
duction operation, 5 to 8 days may 
elapse, depending upon the size, 
complexity, and intricacy of the 
part. Small uncomplicated parts 
cast in simple dies can be tested 
and inspected quickly. Large and 
complex dies usually require a 
long trial run period; and it is not 
uncommon for a very large and in- 
tricate carburetor part to require 
three to four days to inspect 

Frequently a complex die will 
require many hours of re-work 
after its trial run before produc- 
ing sound, acceptable die castings 
This sort of die re-work is in ad- 
dition to that necessitated be- 
cause of incorrect dimensions. 

Unfortunately, some buyers be- 
lieve that once the die is made, all 
die casting department has to do 
is run it; nothing could be further 
from the truth! 

It is customary for the die caste: 
who is to supply cast and trimmed 
parts only to send one of the first 
acceptable castings from an ap- 
pearance standpoint to the cus- 
tomer for inspection. 

If this die casting is not dimen- 
sionally like the part print, the 
customer sends the die caster an 
inspection report asking that one 
or all of the defects his inspectors 
have discovered be corrected 
(sometimes the customer will ac- 
cept certain non-critical dimen- 
sional deviations in the prescribed 
dimensions for the part). The de- 
livery of the production parts may 
be hastened by the customer if he 
does not require the die caster t 
correct every dimensional defect 

Making all corrections may be 
very time consuming and non 
critical dimensional defects should 
be approved when possible. Nat- 
urally, if they are critical, the 
customer has no alternative but 
to instruct the die caster to effect 


LEAD SCREW ETTCO TOOL CO., INC. 
MACHINE 586 1OnNSON AVE. + SROOKLYH 37, m. ¥. } 


a the necessary alterations. 
So San eae ht en tam In Following the making of correc- 


tions on the inspection report, an- 


LAPPING ATTACHMENTS « MULTIPLE HEAOS « TAPPING MACHINES * INDE RING FIXTURES + TAP AND 
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other sample may have to be sent 
to the customer. If not, the die 
caster has the die hardened and 
prepared for production at once 
Hardening may take from 3 to 5 
days, depending upon the size and 
complexity of the die. 

As soon as the die is returned 
from the heat treater, it is assem- 
bled (it is heat treated disassem- 
bled) and then the cavity faces 
are polished in order to remove 
any traces of heat treating scale 
Scale removal and die polishing 
may take 1 to 15 days. 

Upon approval of the sample 
the die caster completes the 
mechanical trim die or dies which 
have been previously readied, 
awaiting an approval sample be- 
fore completion. 

Depending upon the complexity 
of the part, its shape and size, 
and whether it has cored openings 
in its face or sides which must be 
trimmed of flash, the trim die will 
be either a push-through type, a 
compound or pad type — or per- 
haps an even more complex type. 
The simpler the trim die, the 


Shorter the period of time re- 
quired between sample approval 
and the production operation. Ob- 
viously a single cavity trim die of 
the push-through type for a cir- 
cular casting takes less time to get 
ready than a multiple cavity pad 
type trim die designed to trim 
two or more dissimilar, irregular- 
ity shaped die castings at once 

Indeed, preparing the forme: 
may be only a matter of hours as 
against a 10-14 days for the lat- 
ter type (assuming of course all 
of the preliminary work has been 
accomplished before the samples 
were approved) the die caste 
then needs only to machine the 
cutting edges of the die to con- 
form with the contours of part 

In trim dies for script name- 
plates, the machining of the cut- 


ting edges of the trim is quite a 
project and takes several days. 

Occasionally, parts are of such 
a configuration that they must be 
trimmed first in one die and then 
in another; this is frequently true 
of pump or carburetor compon 
ents in which flash must be re 
moved not only from the oute 
edge of the part but also from the 
insides of all the cored holes 

In the case of parts which are 
to be furnished cast and trimmed 
only, the completion of the trim 
die signals the beginning of the 
production for the customer by the 
die caster; however, for parts that 
also require machining, produ 
tion cannot begin until the ma- 
chining jigs and fixtures have 
been completed. Where these are 
required, the die caster gets them 








DIE CASTING DIE LOG 


File No Date 


Part Number Die Number 
Blueprint 
Project Number Number: 
Die Comieg 
Machine No: Operator 


Alloy Metal Grade: 


Testing Directed by: 





|. Meta! Temperature in the Pot, °F 





2._ Die Temperature, cold half, °F: 





3. Die Temperature, hot half, °F 





4. Pressure, psl.: ne 
§. Plunger speed, fi/min.: as 

6. Locking pressure, psi. ead) 

7. Length of the Butt, Inc.: 








8. Number of seconds between injection 
& opening the die : 





9. Die Lubrication, where used 





10. Die Lubricetion, type: 





11. Die Lubricetion, frequency of 
applicetion: as 


12. Plunger dia., In.: 





13. Plunger lubricent: 





14. Water cooling: 





Source of heat on die 





Number of shots per minute: 





Number of shots per hour 





Ladle size in. in diameter 





For every shots, ingots 
Ibs., have to be cided fo the furnace 





20. Remarks and notes for future run: 





Approved by 

















2. TRIAL RUN of the die is checked 
with a log like this one. 





Eight (8) Station unit, fully avte- 
matic, driving studs into cored holes 
in a complicated die cast port 


DIE CASTERS 


you 
prive 
OM 


CAN 
studs i 
aTicAlt 


Two (2) Station hopper-fed unit posi 
tioning and driving studs avtomati 
cally inte a die cast part 


AT THESE FEATURES 


FULLY AUTOMATIC 
TAPS AS IT DRIVES 
ASSURES UNIFORM DEPTH 


ELIMINATES TAPPING 
Adaptable to Automatic Tapping 


it's one of the currently greatest strides 
in assembly AUTOMATION .. . AVAIL- 
ABLE NOW ... and in multiple station 
units . . . fully automatic and hopper 
fed to produce faster and with all the 
precision you'll ever require. Write to- 
day for our 4 page editorial reprint. It 
describes completely the machine's abil- 
ity and function. 


STUDRIVE, INC. 


2704 E. LARNED STREET 
DETROIT, MICHIGAN 
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For precision cleaning 
of molds and dies— 


gives you: Fewer moving 
parts — Easier handling — 
Added efficiency 


’ famous 
Now Pangborn’s 


Hydro-Finish is pense 
added convenience an = 
ciency! Holding fine toler- 
ances, Hydro-Finish cleans 
molds and dies in minutes.-- 
offers many new advantages. 
Pangborn has done away 
with the pump; air jet sluria- 
tors now keep the abrasive 
in suspension. This means . 
lower investment and _— 
moving parts. Optional _~ 
ing stand simplifies a. 
dling, washing and inhi! - 
application. The cabinet ' 
been redesigned for more 
efficient operation. eee 
and other advantages ma ~ 
the Pangborn Hydro-Finis 
ideal for precision cleaning 
and finishing! 
For further details on Hydro- 
Finish, send for Bulletin 1403 
now! Write: PANGBORN CORP., 
3500 Pangborn Bivd., Hagers- 
town, Md. 


Pangborn 


BLAST 
CLEANS 
CHEAPER 
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designed and almost completed 
before the first parts come off the 
die casting die. Then, as soon as 
parts are die cast and dimension- 
ally inspected by the die caster, 
the machining jigs and fixtures 
are completed with the aid of the 
parts themselves. 

Getting these machining jigs 
and fixtures into working condi- 
tion takes time and consequently 
the die caster cannot be expected 
to furnish finished machined 
samples to the customer the same 
day he gets his die casting die 
working. A period of 7-10 days 
may be required if the machining 
to be done with the aid of the jigs 
and fixture is very precise and ex- 
tensive 

If a part is also to be polished, 
buffed, plated, and painted after 
it has been machined, the die 
caster must also make prepara- 
tions for the necessary polishing 
and buffing fixtures, plating racks, 
and spray masks. Sometimes the 
die caster makes wooden patterns 
of the die cast part early in the 
game so that the polishing and 
buffing, plating, and painting fore- 
men can prepare in advance. 

Likewise, the effectiveness of 
proposed plating racks cannot be 
tested until parts are actually 


detective 


wa 


of the abbot. 


with Steel Balls and Shapes”’ 


barrels and tumbling materials. 


introduction to... the abbot. 





available. Even if the pre-designed 
racks prove acceptable, it takes 
time to make enough of them to 
enable the die caster to plate on a 
production basis. 

Nor can the preparation of spray 
masks be done in advance of the 
receipt actual parts from the die 
Because spray masks must be 
formed directly from the actual 
die cast part and never from 
wooden patterns. A matter of a 
week is usually necessary to com- 
plete a simple spray mask and put 
it into operation on a production 
basis 


ALLIED RESEARCH 
EXPANDS FACILITIES 

Allied Research Products, Inc., 
Baltimore manufacturer of the 
Iridite line of chromate con- 
version finishes and ARP process 
chemicals, has just completed a 
plant expansion that doubles the 
area available for research and 
development facilities. The new 
quarters consist of an addition 
to the structure located at 4004 E 
Monument Street, Baltimore 
addition to providing approxi- 
mately twice the area available 
in the old building, allowance has 
been made for approximately a 
fifty percent future expansion 


fleet the abbot 


Here’s a little man you'll surely want to know 





Philosopher and physicist, mathematician and 
mechanic, designer and doodler, dreamer and 
these are a few of the intriguing 


facets which make up the engaging personality 


Space doesn't permit us to tell you all about him here. Suffice 
it to say he's a dedicated soul (he professes no specific creed or 
faith) who has devoted his life to a study of ‘Barrel Finishing 


... particularly our own tumbling 


We think you'll want to read the fascinating case histories 
which he will present in this space in the months ahead, but 
first, we'd like to send you a more detailed explanation of his 
background and how he came to select his favorite study 


subject. So, just drop us a line and we'll send you a formal 


THE ABBOTT BALL COMPANY 
1084 NEW BRITAIN AVENUE 
HARTFORD 10, CONN. 
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NEW AUTO ACCESSORY 

Attached please find photo- 
graphs of a Vent Window Ash 
Tray, which I have developed. 

I am now building die cast dies 
for this part and they should be 
completed in about three to five 
weeks and will forward a sample 
at that time if you are interested. 

I might add that the small suc- 
tion cups hold the clip very well 
and as you can see from the 
snapshots, the ashtray can easily 
be removed from its holding de- 
vice to be emptied, or the vent 
window can be opened and the 
contents are sucked out the back 
of the ash tray by the air flow. 


The item will be die cast and 
finished with copper, nickel and 
chrome; it is also designed so it 
can be mounted on any Vent 
Window of an automobile 

The information I am _ con- 
cerned with at present is this, 
How do I get in touch with a 
Manufacturers Representative or 
a sales contact for an item of 
this type? Any assistance will be 
greatly appreciated —F. C. H 

While we are not able to put 
this reader in touch with a sales 
outlet, we are publishing a pic- 
ture of his device. We will be 
glad to put readers in touch with 


F. C. H.—Ed 


MILNE OPENS WAREHOUSE 
A. Milne & Company, New 
York, N. Y., nationwide distribu- 
tors specializing in solid and hol- 
low tool steels, announce the 
opening of a tool steel warehouse 
in Detroit, Michigan. W. Ted Na- 
gorsen has been named manager 
in charge. The new warehouse, 
is located at 4820 Wabash Ave 





Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here's 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite... 
and here’s how you can use it: 


IC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors 


Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes No spec ial 
racks. No high temperatures. No long immersion, 
Process in bulk 


Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 
direct or call in your Iridite Field Engineer. He's listed under "Pleting Supplies” in your 
classified telephone book. 


AwioR iP, 


NC ORPORATEDO 


4004 06 £ MONUMENT STREET © BALTIMOB8E 5S MO 


iridite is approved 
mder government 
specifications 
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BURROUGHS ELECTRONIC “BRAIN” PARTS 
GET A Ph.D* 


ROM SUPERSHEEN METHOD 


“POLISHING - HONING - DEBURRING 


SUPERSHEEN BARRELS REDUCE FINISHING 
TIME 30 PERCENT ON MORE THAN 
25,000 DIFFERENT PARTS FOR BURROUGHS MACHINES 


One of the clearest demonstrations of ALMco 
SUPERSHEEN Barrel Speed Finishing’s versa- 
tility can be seen any day at the Burroughs 
Corporation, one of the world’s largest manu- 
facturers of business machines. Here daily 
hundreds of thousands of parts are precision 
finished, many to tolerance limits of .0005. The 
sliding action of the parts and abrasive media 
and compound solutions produce the well 
rounded edges and microinch surfaces so 
necessary to the perfect operation of these 
intricately designed machines. 


A prime example is the thousands of barrel 
finished parts that go imto the Burroughs 
E-101 electronic digital computer, the first 
desk-size ‘‘brain’’ ever manufactured. It solves 
tough engineering, research and business prob 
lems almost with the speed of light! And such 
apeed demands absolutely uniform surfaces 
on all moving parts— polished, honed and de- 
burred under rigid control. 


FLEXIBILITY OF OPERATION 


Yet with over 25,000 different parts to be 
barrel finished, ALmco barrels provide Bur 
roughs with the flexibility so vital to preci- 
sion finishing. Of special value is the variable 
speed drive which permits the exact barrel 
rpm required on any given load of parts; this 
control produces uniform, mass production 
of parts of all sizes 


Another time and money saving feature is the 
automatic timer for barrel finishing parts with 
long time cycles. At Burroughs, these parts 
are loaded near the end of the first shift and 
run unattended for 114% hours—then auto- 
matically stopped by pre-set timers. The first 
shift then completes final processing. 
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PRODUCTION INCREASED 300% ON FINISHING LARGE CASTINGS 


Production has increased 300 percent at Burroughs on large parts with this 
multi-compartment type ALMCo barrel you see above. Large parts like these 
must be kept separate while being speed finished to prevent impingement or 
peening. Now six large castings can be deburred and honed per hour as 
compared to the previous hand operation which finished only two in the 
same time. 


With higher production requirements, fixture-type barrels may be used to 
greatly increase finished output. By properly engineering processes and 
fixtures, extremely intricate and large parts can be barrel finished at ex- 
ceptional cost savings. 





80% MORE PRODUCTION CAPACITY 
IN 20% LESS FLOOR SPACE 


Here’s a look at Burroughs’ Detroit 
barrel finishing department. Prior to 
the installation of 24 ALMco barrels in 
1951, 36 constant speed, hand-fed tum 
bling machines were used. The change 
brought a production capacity increase 
of 80 percent, yet required 20 percent 
less floor space. And ALMCO semi-auto 
matic handling equipment has helped 
effect important time savings in the 
loading and unloading of perts and 
media 


As the department expanded, new 


ALMcO units were added; presently, 


there are 53 operating at the Detroit 
and Plymouth plants 

This modern operation at Burroughs 
speed finishes mill cut, ground, metal 
stamped and die cast parts, ranging in 
size from tiny accounting machine pins 
to large base castings for business ma 
chines. To meet requirements 
finishing information on each of the 
more than 25,000 different parts is in 
dexed on separate file cards 


exact 


These cards specify the time cycles 
rpm’s, water levels, media and com 
pounds necessary to obtain the proper 
abrasive and lubricating action. Here 
various SUPERSHEEN compounds and 
media help obtain the precise deburring 


honing or coloring of parts 


ALMCO FINISHING LABORATORIES AND 
ENGINEERS ON YOUR PROBLEM 


IN MATTER OF HOURS 





DETROIT 





ALBERT LEA 


PHILADELPHIA 


BARRELS PROVIDE CONTINUOUS 
OPERATION WITHOUT DOWN TIME 


For this modern department, ALMco 
engineers helped Burroughs select var 
ious size barrels to provide maximum 
speed finishing versatility 

These ALMCO Speed Barrels 
have provided continuous service with 


Finishing 


out replacement parts or down time since 
installed in 1951 with exception of occa 
sional barrel relining 


You're assured of the same rugged per 
formance because ALMCO HKarrels are con 
structed of heavy gauge cold rolled steel, 
rigidly gusseted with '4" x 1'4" flat steel 
Extra cabinet strength is provided by the 
“A” frame plus box frame construction 
All frame and supporting members are 
heavy plates and U channel iron 


Other important construction and design 
features are: neoprene barrel lining to 
cushion work parts, improve color and 
wear on the barrel; magnetic 
brake with toggle switch for ease of posi 
tioning barrel when loading and unload 
ing, and quick-opening and closing cam 
type door. Extra heavy chain, sprockets 
and heavy duty 


prevent 


bearings increase sery 
ice and performance over similar units 





FREE 52-PAGE 
CATALOG SHOWS 
YOU ALL THE FACTS 
ON COST-SAVING, 
TIME-SAVING 
BARREL FINISHING WITH 
SUPERSHEEN METHOD 


This comprehensive catalog is yours 
for the asking. Packed with facts 
and photos on America’s finest 
and most complete line of barrel 
speed finishing equipment. Write 
Almco, 412 Marshall Street, Albert 
Lea, Minn 











ALMCO Sales Engineers specialize only in barrel finishing equipment 


and materials; this means expert service for your special problema 


Branch offices are convenient to most metal finishing centers; thus 


you can bring in sample parts, see them processed and observe how 


the SUPERSHEEN METHOD can save 





NEWARK 


ALMC 


Division of Queen Stove Works, Inc 


you time and money 


SUPERSHEEN METHOD 
FOR 
SPEED FINISHING 


ALBERT LEA, MINN. 
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Equipment and materials combined 


TUMBLE 


to increase direct-labor savings 





over other tumbling methods! 





ML EEY | 


COMPLETE EQUIPMENT, 
ACCESSORIES AND SUPPLIES 





30% Less Floor Space! MODEL 48° 


Two Compartments 


than comparable machines. 


Grav-i-Flo’s larger capacity plus improved cutting and 

finishing materials slash processing time—no need for MODEL 32”—TWO COMPARTMENTS 
transferring parts from cylinder between roughing and 

finishing. Get speed and smoother surface, higher lus- 

tre by asking for a Grav-i-Flo representative to visit 

your plant, or by sending us samples. 


SEND FOR CATALOG showing complete line of 


Grav-i-Flo equipment, accessories and supplies. 


Grav-i-Flo Corp. Dept. PMM.-1, Sturgis, Mich 

C) Send complete catalog C) Have Sales Engineer Call 
C) We are sending samples. 

Company 

Name Position 
City State 


GRAV-1-FLO CORPORATION, 400 norwood Avenve, Sturgis, Michigan CHIP SEPARATOR AND GRADER 


For more information circle No. 75 on the Reader Service Card 
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USEFUL Boia 7 tt i CATALOGS, MANUALS 


to get any of the free 

materials described here, 

circle the appropriate number en 
the reader service cards 

bound into this issue 


PROCESSES 
Powdered Brass Compacts: 154 


A new technical bulletin has been prepared by Dixon Sintaloy, 
Inc. giving the composition, density, tensile strength and 
elongation for a series of nine different brasses made from 
motal powders. In addition to the physical and mechanical 
data presented some suggested applications of the different 
compositions are given. 


Stainless Steel Castings: 155 
A new 29 page data book has been released by Allegheny 
Ludium Steel Corp. on corrosion and heat resisting castings 
in Allegheny Metal. The chemistry, physical and mechanical 
properties of the cast metals are given together with ex- 
amples of typical large and small castings and recommended 
uses. 


Powder Metallurgy Hand Book: 156 
The Keystone Carbon Co. has published an 18 page book on 
powdor metallurgy. Included are sections on the process, de- 
signing for powder metallurgy, typical physical properties of 
powder metal compacts, and a description of the facilities 
of the company. 


MATERIALS AND METHODS 


Directory of Beryllium Copper: 159 
A revised edition of their product directory has been issued 
by The Beryllium Corp. of America. The 20 page directory lists 
and describes the complete line of beryllium copper, beryl- 
lium aluminum and beryllium nickel alloys. Data on pure 
beryllium metal and beryllium oxide are included. 


Temperature Control Catalog: 160 
The Burling Instrument Co. has issued a new condensed cata- 
leg covering its complete line of differential expansion tem- 
perature controls. Included are pictures of current types, o 
description of their operation, general specifications and 
an instrument selection chart. 


Alloy Steels: 161 
A colorful brochure entitled "Alloy Steels” has been issued by 
the Sheffield Steel Div. of Armco Steel Corp. The brochure 
describes two low-alloy, high-strength steels. Considerable 
technical information is included. 


Shell Cores: 163 
Typical shell cores used in a number of foundries throughout 
the country are illustrated in bulletin no, 307 that has been 
published by Shallway Corp. Included are shell cores ranging 
from |" to 52" overall length and from | ounce to 5!/2 Ibs. 
weight. 


Vacuum Furnaces: 164 
High vacuum equipment for melting, heat treating, sintering, 
annealing, brazing, degassing and purification of metals and 
alloys is described in an 8 page catalog, no. 552, thet hos 
been issued by High Vacuum Equipment Corp. 


Titanium Metal: 165 
The application of titanium to one of the newest fighter air- 
croft is described in the October, 1955 issue of the Rem-Cru 
Titanium Review. 


High-Speed Potentiometer: 166 
A bulletin describing a new high speed, recording potentiom- 
eter has been released by The Bristol Co. The recorder has 
an 11" wide chart and a full scale pen traverse of only 0.4 
second without any overshoot 


Magnesium Topics: 167 
A publication of the Dow Chemical Co., “Dow Magnesium 
Topics" reviews both established uses and suggested new 
uses of magnesium metal. 


Tool Selector Guide: 168 
A new pocket guide for the proper selection of Talide metal 
tools for various jobs has been issued by Metal Carbides 
Corp. Grade, type, cutting speeds, etc. for all materials is 
given. Proper rake and relief angles for different materials 
and types of cut are also given. 


Metalworking Lubricants: 169 
A newly revised 4 page booklet, listing 42 colloidal and 
semi-collodial dispersions for the metalworking, foundry, and 
related industries has just been issued by Acheson Colloids. 
Included are dispersions of graphite, molybdenum disulfide, 
mica, vermiculite, zinc oxide, and acetylene black. Carriers 
and diluents are given. 


Coupling Bulletin: 170 
A new descriptive bulletin, no. 240, on the new quick-connect, 
quick-disconnect coupling is now available from Snap-Tite, 
Inc. This bulletin describes the coupling, its uses and con 
struction. 


High Vacuum Furnace: 171 
In the September-October issue of Consolidated Engineering 
Corp. Recordings is a complete description of the new 1000 
Ib. vacuum melting furnace recently installed at the Carboley 
Dept. of General Electric Co 


Continuous Casting: 172 
A five page brochure, issued by American Smelting & Refining 
Co. describes the continuous casting process used to produce 
bearing bronze. A comparison of sand, permanent mold and 
continuous cast structures is given and a table of sizes and 
weights of available stock bearing bronze 


Standard Conversion Tables: 173 
A new bulletin “Standard Conversion Tables,” hos beon 
issued by the Wheelco Instruments Div. of Barber-Colman 
Co. Included are thermocouple temperature-millivolt equiva 
lents, Centigrade - Fahrenheit Conversions 


Wax Injection Presses: 174 
A new 8 page bulletin provides specifications, photos and 
prices on Sherwood wax injection presses for investment cost- 
ing. Two models feature a new quicker acting mold holding 
device. Alexander Saunders & Co. has issued the bulletin 

Continued on page 72 


pmm january ‘56 /71 





WHAT IS YOUR 
TOUGHEST 
CLEANING JOB IN 


AIRCRAFT PRODUCTION? 


Does any job in the following list give you trouble? If 
you'll circle the corresponding number in the coupon, 
we'll be glad to tell how we can help you. 


This list of cleaning (and related) jobs was made up 
with the advice of several of our customers in aircraft 
production, It shows, in order of volume, the jobs on 
which Oakite been able to save 


has most frequently 


them time and money. Here it is 


/ 
Cleaning aluminum, steel and magnesium 
Stripping paint (solvent or hot tank) 
Machining, grinding, forming 
Deoxidizing aluminum 
Gloom cleaning alumi 
Deflocculating paint in spray booths 


Preparing metal for puinting 


Removing scale and corrosion 





and steel 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Preventing corrosion 


FREE Our 48-page illustrated booklet “7/ow to 
Clean Metals in Aircraft Production’ con 


tains information on all the cleaning jobs in the list 


noone? weousTmiag Chany, 


OAKITE 


yic* i 


Technical Service Rer sentatives ir 


Principal Cities of | 4 »noda 


. 
omuaaal Blais. meTHoos* ” 


propucts, INC. 
New York 6, N. Y- 
yur bookle t 


OAKITE 

34G Rector St., 
Send me a FREE copy of y¥« 
Aircraft Production. 

lly wish to ge! better resu 

led below: 


Clean Metal 


“ How tt 


its in the jobs indicated by 


1 espec ia 
the numbers circ 


cubes % ° 


NAME 


COMPANY 


appress 
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USEFUL LITERATURE 
Continued from page 7! 





’ 


Vacuum Degasser: 175 
The Kinney Mfg. Div. of The New York Air Brake Co. offers 
Bulletin no, 402 which describes its new mobile vacuum de- 
gasser for purifying molten metals. 


Flexible Hose: 176 
Flexible hose and duct work for dust and fume control, venti- 
lation and for both suction and pressure applications are 
described in bulletins available from The Flexaust Co. 


Aluminum Heat-Treating Furnaces: 177 
A new technical bulletin describing furnaces for the heating 
and heat-treating of aluminum and other light metal alloys 
from the ingot to the finished product has just been issued 
by Surface Combustion Corp. 


Carbide End Mills: 178 
A bulletin describing a completely new line of solid carbide 
end mills has just been announced by N. A. Ford Mfg. Co., 
Inc, Eleven different types of solid carbide mills for rough 
and finish machining are listed 


Heat in Hydraulic Circuits: 179 
An 8 page bulletin entitled Heat, Its Generation and Natu 
ral Dissipation in Hydraulic Circuits,” has been issued by 
The Oilgear Co. Included is information on heat transfer 
area, oil circulation pumps 
and pipes and valves. 


rate, auxiliary pumps, power 


Fluxes for Aluminum: 180 
A series of technical sheets and a listing of products has 
been issued by Kawecki Chemical Co. Included in the data 
sheets is information on chemical and physical properties, 
typical analyses and uses of the several materials available, 
especially important is a series of fluxes for improving alumi 
num alloys. 


Aluminum Bronzes: 181 
A 32 page booklet on aluminum bronzes has been published 
by W. W. Alloys, Inc. Of value to the designer is basic infor 
mation on the properties, composition and functions of alumi 
num bronze alloys as furnished by the company in sand 
centrifugal, investment and permanent mold castings, hammer 
forgings and heat-treated and machined parts 


182 


illustrates many 


Meehanite Metal Castings: 
A brochure called ''The Meehanite Reporter 
uses of Meehanite metal castings. Also available is a re- 
print of an article on the flame hardening of Meehanite 
castings. 


Wide Mold Bases: 
Detroit Mold Engineering Co. has issued a pamphlet de 
scribing their new 10%" wide mold bases. The folder gives 
all of the pertinent information about this new line of stock 
bases. 


183 


High-Temperature Refractories: 184 
A new 32 page catalog from Plibrico Co. covers the entire 
range of the company's products for the industrial furnace 
field. In addition to descriptions and illustrations of typical 
applications a material application chart is included 


Alloy Reference Book: 32 
A new, 23 page reference book on die casting alloys has 
been issued by Henning Bros. & Smith, Inc. In addition to 
giving the chemistry and physical properties of aluminum, 
lead and zinc base die casting alloys the booklet contains 
much useful information on alloy requirements, dimensional 
stability, alloy dies, etc 





FINISHING 


Self Tapping Screws: 187 
Self tapping screws in a wide variety of threads, types, and 
styles are described and illustrated in a 4 page brochure 
issued by the Parker-Kalon Div., General American Trons- 
portation Corp. 


Automation: 188 
The story of automation in the production of the Plymouth 
V-8 engine through the use of Ex-Cello built machines is told 
in the October issue of Ex-Cello Tool Tips. 


Crack-Free Chromium: 189 
A brochure from United Chromium Div., Metal & Thermit 
Corp. shows the results of a 100 hour salt spray test on a part 
with ordinary chromium plate and with crack-free chromium 
plote. 


Colors for Anodized Finishes: 190 
A brochure issued by the Sandoz Chemical Works, Inc. de- 
scribes and shows with actual samples the different colors 
that can be secured with the dyes developed by the company 


Precision Tools: 191 
Two new catalogs have been issued by the Dumore Co. de- 
scribing their automatic drill units, automatic drill heads 
small diameter drill grinders, and other precision tools for 
production, tool room and maintenance 


Abrasive Belt Grinding: 192 
A new 3! page booklet on increasing production through the 
use of abrasive belts has been announced by the Engelberg 
Huller Co. Application studies are grouped according to each 
of five types of abrasive belt machining. 


Electrocleaning of Die Castings: 193 
A folder issued by Oakite Products, Inc. describes and gives 
step-by-step instructions for the electrocleaning of zinc base 
die castings prior to plating. 


Tumbling Machines: 194 
A new catalog has been issued by Rampe Mfg. Co. showing 
their line of tumbling machines, screen separators, Nylaslugs 
etc. A price sheet is included. 


Heat Exchangers: 195 
Heat exchangers for all plating, pickling and anodizing solu- 
tions are fully described and illustrated in a new catalog 
available from Carl Buck & Associates. Included are proper 
materials of construction for different solutions used and 
formulae for determining the size of unit needed 


Carbide Tooling: 196 
Designed for use with replaceable carbide cutting tips, the 
new Dex A Tool tool holder manufactured by Adamas Car 
bide Corp. is described and illustrated in ao new catalog 
now available 


Laboratory Reports: 197 
Laboratory verified reports on the best methods for finishing 
both aluminum and zinc base die castings ore available from 
Frederic B. Stevens, Inc. Ask for Stevens Technical Bulletin 
PP-125. 


Tapping Heads: 198 
Featuring a positive torque control which instantly stops the 
tap when it becomes dull, loaded or bottoms is one of the 
features of the new Tapmatic head described in ao brochure 
from Tapmatic Corp 


Midget Mills: 199 
A new line of 3/16" shank midget mills in the so-called Car 
bo-Mill line has been announced by Severance Tool Indus 
tries, Inc. A brochure, describing these new mills and some 
additions to the older lines is available 








Fiore Masks for 
Precision Painting 


Spray decorating metheds have 
improved so rapidly in recent 
years that you may 
not be aware of some 
time-saving, money-saving 
techniques how 
available, Teday, 
special Fiore designed 
spray masks and 
fixture devices make 
possible single or 
multi-color decor- 
ation with precise 
registration on 
irregularly contoured products. 


your product is jydged on eppearance 
IF ‘ you want best possible resulls 
| you want o miningum of rejections 
CONSULT US 


Send for your FREE copy 
of ovr 20-page book 
which shows the different 
types of masks ond 

Gives case study illus 
trations of their use 

Or send your samples 
and drawings for cor 


totion and estimate 


WM. ML. FIORE WNC, 


269 41st Street & 


Brooklyn 32, New York 


For more information circle No. 27 on the Reader Service Card 
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BATCH WASHING SMALL PARTS WITH HIGH PRESSURE SPRAY 


Small parts can be high- 
pressure spray-washed econom- 
ically in bulk by means of a small 
rotary-drum batch-type machine 
recently introduced. 

Parts batches are introduced in- 
to the machine through the upper 
chute. The one-man machine uti- 
lizes a drum with helical baffle to 
tumble parts gently and expose all 
surfaces thoroughly to the high- 
pressure fan-shaped spray nozzles 
inside the drum. 

The drum, perforated to permit 
draining of the solution, oil, chips 
and impurities, retains only the 
clean, thoroughly washed parts. 
On completion of the cleaning cy- 


cle, the drum counter revolves, 
automatically discharging the 
clean parts into a tote box or 
other container through the lower 
chute. 

Design of the machine is such 
that required floor space is held 
to a minimum and permits instal- 
lation directly against other ma- 
chinery, walls or supporting struc- 
tures. The entire cycle can be 
made either fully automatic or 
manual, On the automatic instal- 
lations an adjustable timer is pro- 


vided. 


The Alvey-Ferguson Co. 
For more information, circle No. 205 on the 
Reader Service Card 


COMPLETE PLATING PLANT IN PORTABLE UNIT 


Incorporating the features and 
automatic equipment usually 
found in large, mass production 
plating installations, a new unit is 
said to be a complete electroplat- 
ing plant in a compact, portable 
unit, 

The plater consists of a selenium 
rectifier with automatic timer, 
stainless steel tank (which may 
serve as the anode) fitted with a 
water jacket for temperature con- 
trol; a movable work rack which 
will accommodate a portable plat- 
ing barrel; a centralized control 


panel equipped with an ammeter 
and power control; a filter; and a 
drip-proof pump with motor. 

The unit has a unique jet meth- 
od of agitation. This is accomplish- 
ed through a pump and perforated 
stainless steel tube at the bottom 
of the plating tank. The resultant 
constant motion of the solution 
around the work, the manufac- 
turer states, assures consistently 
smooth, even deposits, and high 
quality plating. 

Bart-Messing Corp. 


For more information, circle No. 207 on the 
Reader Service Card 


LEAK-PROOF COUPLINGS IN HEAVY DUTY MODELS 


A quick-seal leak-proof cou- 
pling is now available in heavy- 
duty models for high pressure, 
heavy flow applications in the 
steel, oil, chemical and construc- 
tion industries. 

The coupling is based on a 
simple construction which makes 
the hose line leak-proof the mo- 
ment the nipple is seated in the 
coupling body, and seals it tighter, 
the higher the pressure builds 
up. In addition, the coupling has 
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a full swiveling feature that pre- 
vents hose kinking, thereby in- 
suring long hose life and permit- 
ting rapid hose attachment. These 
features are said to make the 
coupling particularly successful 
in heavy industrial applications, 
where the hose line carries a 
very large flow, where the line 
pressure is high or both. 


Titefiex, Inc. 
For more information, circle No. 213 on the 
Reader Service Cord 
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OPERATIONS AT Modern and recently expanded electrolytic plant producing spec ial 
MONSANTO, ILLINOIS high grade slab zinc, which is sold primarily to the die casting and 
brass manufacturing industries. In conjunction is a specialty plant for 
the production of zinc ball anodes, heavy plating anodes and anodes for 
cathodic protection. For complete picture of American Zinc operations, 

see map above 


PRODUCERS OF 


ALL GRADES OF SLAB ZINC 
ZINC ANODES (Plating & Gatvanic) 


METALLIC CADMIUM 








—_— ine sales 


LEAD-FREE and LEADED ZIN¢ 


ZINC CARBONATE 











GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 


CRUSHED STONE 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio ¢ Chicago ¢ St. Louis « New York ¢ Detroit ¢ Pittehurgh 
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THROWAWAY TOOL INSERTS 
- » « for mechanical tool 
holders 

Announcement has been made 
of a complete line of throwaway 
tool inserts for use in mechanical 
tool holders, These blanks are 
available in hoth precision ground 
and utility styles, ground top and 
bottom, The inserts come in a new 
“600” series Steel Cutting Grades 
as well as those grades recom- 
mended for machining cast iron 
and non-ferrous metals. The 
blanks are available in 12 differ- 
ent sizes-——rounds, squares and 
triangles. 
Cermet Div. Allegheny Ludium Stee! Comp. 


For more information, circle No. 21! on # 
Reader Service Card 


FINISHING MATERIAL 
, « « Minimizes “spotting out" 
A new product, Luster-On NS, 
has been announced that is said to 
be the answer to “spotting out” 
troubles on thin copper and brass 
plate, especially under humid con- 
ditions. It is also suggested where 
porous castings are difficult to 
rinse. It prevents tarnishing and 
eliminates finger printing in as- 
sembly operations. Improved ad- 


hesion, leveling action and lac- 
quer savings are other advan- 
tages cited 

The Chemical Corp. 


For more information, circle No. 212 on the 
Reader Service Card 


ALUMINUM SOLDER 
. + » bonds to copper, brass 

A new solder has been an- 
nounced for bonding aluminum 
to copper, brass and other non- 
ferrous metals. The solder con- 
tains no aluminum, cadmium, 
lead or antimony and may be 
used like any other solder. 

No flux, special skill or special 
equipment are needed according 
to the manufacturer. The solder is 
highly resistant to corrosion and 
retains its original bright color 
after application 

Because of its copper content, 
the electrical conductivity is said 
to be higher than other solders 
available. It melts at 700-750F, 
high enough to prevent failure 
where aluminum is used hot such 
as some radar and television ap- 
plications 


Ultratioy Corp. 
For more Information, circle No. 208 on the 
Reader Service Card 


DRY LUBRICANT 
. » » reduces oxidation, 
corrosion 

A new, permanent and dry lu- 
brication process is reported to be 
available for application to all 
metallic surfaces. This method is 
said to be most beneficial where 
ordinary oils and greases are not 
feasible or desirable; and is es- 
pecially valuable in cases where 
parts must function without fail- 
ure 

The new lubricant impregnates 
and film coats any metallic surface 
and leaves no surface build-up 
Impregnation into the metal pores 
assures the presence of lubricant 
even after prolonged wear 

Oxidation, corrosion and fric- 
tion are greatly reduced and 
“sticking” is prevented. The lubri- 
cant is effective in the tempera- 
ture range of minus 30F to plus 
800F 

U. S$. Engineering Co. 


For more information, circle No. 209 on the 
Reader Service Card 


POLISHING MACHINE 

. » « handles work up to 24" 
A new, wide face polishing 

wheel designed to handle work up 





on the finest tapping 
heads ever made! 


A complete feature analysis on the 
amazing Procunier Tapping Line Is 
yours for the asking! Gives a true 
“peephole” story on the many out 
standing construction improve 
ments, the mechanico!l advance: 
ments and precision quality oper 
ating advantages that moke Pro- 
cunler heads a “must" in produc 
tion plants everywhere! You'll learn 
why Procunier means more tapping 
hours with minimum ‘“‘down-time", 
faster production with fewer brok- 
en tops, fewer spoiled pieces and 
a “new-found” operating ease that 
helps operators maintain stepped- 
up production schedules, Find out 
how you, too, can benefit with 
Procunier in your plant 


Write For 
FREE Brochure! 


PROCUNIER SAFETY CHUCK COMPANY 


14-16 S. CLINTON ST., DEPT. 1 


Tap Holder 


Provides per- 
fect tapping 
action close 
to walls and 
shoulders 


CHICAGO 6, ILL. 


(at die 


by reducing set-up With Jig Boring 
0 Accuracy 


time as much as 


Coit 


ADVANCE 
CROSS-SLIDE 
ROTARY TABLE 


permits fast, precise positioning of work-piece from ONI 
SET-UP. No unclamping and reclamping on your standard 
vertical mill equipped with ADVANCE Cross-Slide Ro 
tary Table. Only your milling machine's table movement 
limits the size radius you can cut 


"Proved by actva 


ob performar 


© Ideal for tools, dies, jigs, fixtures, gauges, patterns, molds 
cams, template 
specifications and literature today 


eae MORRISON ENGINEERING COMPANY 


models and experimental work. Write for 
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943 West Loke St., Dept. C, Chicago 7, Il. 
For more information circle No. 52 on the Reader Service Card 





AUTOMATIC 


FLOW 


CONTROL for 
WATER 


ELECTROFLO 
VALVE 


If your problem 
concerns a speci- 
fied flow of fluid 
or time-fill, we 
suggest you de- 
sign Hays auto- 
matic flow con- 
trols into your 
equipment. Hays 
products are 

trouble-free 

and offer ab- 
solute internal 


water control. 
MESURFLO 


They are low cost, 
CONTROL 


and eliminate the 
need for such 
components as 
pressure regula- 
tors, filters, and 
other devices. 


4 direct action 
tee fer 
with vol- 


WRITE FOR 

TECHNICAL 
ms REFERENCE 

a FOLDERS 


¥ 


STRAITFLO 
STRAINER 


HAYS 


INDUSTRIAL 
SALES DIVISION 


| _ HAYS 
a MFG. CO. 
An clectrical! West 12th Street 
: ERIE, PA. 
fe= 
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to 24” wide has been announced 

The polisher is reported to have 
a floating action so that a single 
wide face polishing head will buff 
and polish an entire 24” surface, 
thus cutting down the number of 
heads required for large work 
Positioning of the work is said to 
be simplified and once the proper 
pressure is established, hundreds 
of pieces can be processe¢ d uni- 
formally. 

Murray-Wray Corp 


For more information, circle No. 210 on the 
Reader Service Card 


ETHYL SILICATE 
- « » Of extra high purity 

One of the producers of ethy] 
silicate for the investment cast- 
ing industry has announced a 
new process that enables them to 
produce extremely pure ethyl 
silicate, both 28% and 40% 

The extremely high purity of 
the material makes it stable in 
the presence of moisture and 
even when in contact with water 
One advantage that immediately 
results is the elimination of sedi- 
ment in storage tanks—a trouble 
frequently encountered in less 
pure material. No additives, 
which might interfere with sub- 
sequent use, are employed to give 
the added stability 

R. W. Greeff & Co 


For more information, circle No. 220 on the 
Reader Service Card 


VAPOR DEGREASERS 
... complete existing line 

Because of the limitation on the 
size of parts that could be handled 
in their present line of barrel de- 
greasers, one manufacturer has 
added two new 
shaped units 

The new units are fabricated 
from 12 gauge and 3/16” steel 
plate for longer life and are pro- 
tected against corrosion with a 
phenolic interior coating. The new 
models are said to retain all the 
low cost advantages of the barrel 
degreasers while providing such 
heavy duty features as a full wa- 
ter jacket, offset coil condense 
and complete manual spray 
equipment 


rectangular 


Cleaning is accomplished with 
nonflammable trichlorethylene 
vapor. The parts are lowered into 
the vapor zone of the machine and 
automatically cleaned, generally 
in a few seconds. Only twelve gal 
lons of solvent is required for op 
eration and the reclaiming feature 
of the unit permits considerable 
savings in solvent 

Boron Industries 


For more information, circle No. 222 on the 
Reader Service Card 








PRECISION 


Knouo-how 


in building 
high production 
compacting 
dies 


Our experienced engineering 
skill is available to any firm 
working with the newest 
phase of metal-working 
powdered metal and ceramics 
particularly where 
Tungsten Carbide is used for 
absolute uniformity, precision 
tolerance stability and 


ound engineering design 


This new brochure is o 
must’ for engineering 
and production execu 
tives write for your 
opy today 

SEND US YOUR PRINTS 
FOR ENGINEERED 

QUOTATIONS 
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BARREL FINISHING 
COMPOUNDS 
. «+ for zine die castings 

Two new barrel finishing com- 
pounds which the makers state 
will produce outstanding results 
on zine die castings have been 
announced, These compounds can 
be used for the cut down and 
burnishing cycles. 

The first of these, called ESBEC 
No. 655, is a mild abrasive com- 
pound to produce ultra smooth 
surfaces in short cycles, rinsing 
completely at the end of the cut- 
down run, The second, ESBEC 
No. 205, is then used for a short 
burnishing cycle for high lustre 
on zine alloy die castings. 

The manufacturer suggests that 
burnishing can sometimes be 
eliminated by lengthening the 


honing cycle, although highest 

quality lustre calls for use of 

hardened steel balls with the No. 

205 compound. 

For ae 4 ree he ah on the 
Reader Service Card 


AIR COOLED BUFF 
. « « improves wiping action 

An air cooled bias buff that is 
reported*40 be completely differ- 
ent in type, has been introduced. 
The new buff features 45 degree 
angle biasing which is said to 
result in a 23 percent increase in 
the number of warp fibers per 
inch of fabric on the working 
surface of the buff. This also gives 
one-way warp direction for maxi- 
mum cutting and polishing effi- 
clency, 

Uniform convolution pleats 
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Enlarged Norton Sample Processing 
Department uses latest type tumbling 
barrels, abrasives, auxiliary equipment, 


A 


- af , rt 
‘en 9 
’ a. ea o 


See what barrel-finishing can do 


If you’re still finishing metal parts 
take a look at what 
Norton is demonstrating with modern 


the long hard way 


equipment, materials and processes in 
its newly enlarged Sample Processing 
Department, 


.. better 
.. lighter cuts 


Deburring . . . descaling . 


coler . . . better finish . 
on die castings without cutting under 
the smooth outside surface what's 


your problem? 


If you will send us sample parts (and 


they can range from tiny needles to 
hefty forgings) Norton production en- 
gineers will give you a cletailed report 


on what tumbling will do for you, 


What To Send Us 


Along with your unfinished parts 
please forward: (a) a finished sumple to 


be matched (hand-finished tf necessary); 


For more information circle No 
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plus (b) information on your present 
barrel finishing equipment, if any, in- 
cluding type and size of barrel and 
speeds 


Dept., Division. 
Company. Worcester 6, Mass 


NORTON 


ABRASIVES 


Address the Sales Engineering 


Abrasive NORTON 


dalaking better products... 
to make your products better 


NORTON COMPANY: Abrasives «+ Grinding 
Wheels + Grinding Machines «+ Refractories 
BEHR-MANNING DIVISION: Coated Abrasives 
Sharpening Stones « Pressure-Sensitive Tapes 
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produce a wiping action and 
practically eliminate streaking, 
give better fabric distribution and 
more perfect balance. Down time 
for balancing of polishing heads 
is said to be eliminated. Air scoops 
are provided in the center of the 
buff to produce forced air ventila- 
tion and cooling action during 
operation. The buffs are stitched 
with piano wire for greater safety 
when operating a maximum 
speed. 
James H. Rhodes & Co. 


For more information, circle No, 223 on the 
Reader Service Card 


ULTRASONIC GENERATOR 
. + + Operates at 20,000 cycles 


The ultrasonic barrier to full 
scale manufacturing operations 
including soldering, drilling, 
grinding, plating, cleaning and 
degreasing has been broken by 
the introduction of low cost high 
frequency rotating generators 
ranging in size from 2 to 150 KW 

These alternators are capable 
of supplying economical power for 
energizing multiple arrays of 
above-audible sound generating 
transducers needed to irradiate 
materials and products being 
processed en masse, as in de+ 
gassing molten metals, plating, 
cleaning and degreasing, cutting, 
drilling, grinding, etc. 

The generators are said to be 
able to transfer laboratory ultra- 
sonic experimentation into full- 
scale production. The generators 
replace much more expensive 
electronic supply units which 
have been necessary before and 
have limited the application of 
ultrasonic techniques. 

Acoustica Associotes. Inc. 


For more information, circle No. 224 on the 
Reader Service Card 


HOLD DOWN CLAMP 


..» for use in close quarters 

A new model Tee Clamp for use 
on drill presses has been intro- 
duced. This clamp, which large- 
ly follows the design of an older 
model has been improved by 
forming a taper on one end of the 
hold down bar which enables it 
to be used in close quarters. 

Another improvement is the in- 
corporation of a V notch which 
makes it easier and safer to clamp 
round and odd shaped material 

The maker says that the new 
clamp can be set up in about half 
the time required for a standard 
C clamp. 

Hunter Tools 


For more information, circle No. 225 on the 
Reader Service Card 





SHOT GUNS 
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In this part an investment casting 
not only showed all of the advan- 
tages noted above for the breech 
lock but, in addition, allowed the 
use of a design that would other- 
wise be too expensive or practi- 
cally impossible to achieve. The 
sharp “V” shaped recess could not 
be milled economically and to se- 
cure the desired shape would have 
required the assembly, probably 
by silver soldering, of at least two 
componcnts, 

The four integrally cast rivets 
provide a far stronger assembly 
than could be secured by any 
other method and here the invest- 
ment casting process allowed in- 
corporation of a good design fea- 
ture not otherwise possible. 

The slide is cast in 6150 steel 
and like the lock is heat-treated 
to a hardness of 45 Rockwell “C”’. 
In this part, as in all of the others, 
it was found that during pouring 
and cooling, a decarburized sur- 
face layer from 0.005 to 0.010 deep 
was developed. Since this decar- 
burized surface layer would not 
harden the same as the core it be- 
came necessary to re-carburize. 
This latter step is combined, of 
course, with the hardening by 
heating in the carburizing salt 
bath to about 1550 to 1600 F for 15 
minutes, oil quench and then re- 
heat to about 800 F for about % 
hour and air cool. Such a heat 
treatment will give the desired 
hardness and will build up the 
carbon content of the case to give 
the required wear surface 

As in the case of the breech 
lock, the original single cavity de- 
sign was modified prior to making 
a multiple cavity mold. The dif- 
ferences in design are readily ap- 
parent in Figure 2 

Final machining of this part is 
to drill one small hole and to pol- 
ish one surface, both inexpensive 
operations 


Double Cavity Mold Cuts Costs 


The hammer and sear, Figure 4, 
are also cast in 6150 steel and 
heat-treated to the same hardness 
as the other parts. In the case of 
these parts, some direct cost com- 
parisons are available. Based on 
the cost of the finished part when 
a single cavity mold was employ- 


ed, the cost of the hammer ma- 





chined from bar stock was 20 per- 
cent less. 

However, when a multiple cavi- 
ty mold was used, the cost of the 
investment casting dropped to 58 
percent of the single mold cost. 
An even greater saving was shown 
in the case of the sear. Again 
based on the per piece cost when 
a single cavity mold was used, the 
cost when a multiple cavity was 
employed was reduced by 55 per- 
cent. The savings noted for these 
two parts are characteristic of all 
of the investment castings used 

Practically no machining is done 
on any of these castings. In almost 
every case the design allows tol- 
erances of +0.003 and the foundry 
is able to hold to these require- 
ments. Where this accuracy is not 
good enough or where the as cast 
surface is not adequate, simple 
surface grinding is suflicient 


QUALITY CONTROL 


continued from page 47 





The next three items in Table 
l—radiographic soundness, vis- 
ual inspection standards, and 
fluorescent penetrant inspection 

all help determine the sound- 
ness of the investment casting. In 
the initial negotiations with the 
investment-casting foundry, the 
buyer should specify whether X- 
ray and fluorescent penetrant are 
required and the degree to which 
they are to be employed, i.e., 100 
percent or something less. The 
details of the X-ray and fluores 
cent penetrant standards are gen- 
erally not discussed during the 
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It is remarkable how soon these Abrasive ae. 


FLAT WORK 


Belt Machines pay for themselves in grind 


ing, polishing and deburring 








11 combinations available with or without 


Duskolector. 


1642 DOUGLAS AVENUE 


KALAMAZOO, MICHIGAN 
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purchase negotiations, although 
they should be available to the 
foundry before any parts are pro- 
duced. Since the investment- 
casting foundry is accustomed to 
producing castings that are com- 
pletely X-ray sound and capable 
of passing rigid fluorescent pene- 
trant inspections, many jobs are 
negotiated without going into the 
details of these specifications 

Visual inspection standards al- 
so are not usually discussed in 
detail during the initial purchase 
negotiations. However, these 
standards should be in the hands 
of the investment-casting foun- 
dry before any parts are cast. 

The visual inspection standard 
must establish the degree to 
which surface defects will be al- 
lowed, It must also describe what 
constitutes a surface defect. Fur- 
ther, it may list the allowable 
surface finish requirements for 
various areas of the part. 

A gas turbine blade may be 
used to indicate how the visual 
inspection standard can accurate- 
ly break down a part on the basis 
of the critical nature of the vari- 
ous areas. The areas along the 


under high vibrational loads 
where any imperfections could 
originate a fatigue failure. There- 
fore, no imperfections are al- 
lowed, i.e., nicks, pits, cold shuts, 
or grind marks. The surfaces 
along the airfoil between the 
leading and trailing edge, and the 
underside of the shroud and the 
fillet between the airfoil and 
shroud are areas of lower stresses 
and lower vibratory stress con- 
centrations. In these areas minor 
imperfections are allowed, i.e., 
nicks and pits, the allowable di- 
ameter, depth, and spacing of 
which should be clearly specified. 
On all the surfaces of the casting 
to be machined, imperfections are 
allowed that do not extend below 
the depth of the stock to be re- 
moved. The allowable depth of 
the imperfections should likewise 
be specified 

Normally standards are more 
complex than the example given; 
some parts may have as many as 
five areas with different visual 
requirements, depending on the 
design stresses, etc. Again, clear- 
ly defined visual standards should 
be supplied to the foundry so that 


in Table 1 is that of identification 
of the part. Although identifica- 
tion may appear to be of minor 
importance, it is actually an es- 
sential requirement of every in- 
vestment casting. Some of the 
items which should be included 
in the part identification are the 
part number, the pattern or mold 
number, the material employed 
and the heat number of the par- 
ticular alloy. In addition, the date 
the casting was shipped and the 
foundry name should be included 
This identification assures the 
customer that a part has been 
made from an approved mold and 
from metal of approved physical 
properties. Proper identification 
symbols should also be marked 
on the casting to indicate that 
X-ray and fluorescent penetrant 
inspection have been performed 
It is common practice to electro- 
etch the necessary identification 
on the casting. Mold and part 
number identification may also 
be produced in raised letters on 
the casting by stamping or cut- 
ting this information in the pat- 
tern-producing equipment. The 
method of etching should not dis- 


leading and trailing edges and the proper surface-defect standards turb the metallurgical structure 
fillet intersection of the airfoil to can be established or finish of the casting surface 
the buttress platform are sections The final control requirement Part 2 will appear in Feb. PMM 
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D-M-E's SPECIAL HEAT TREAT 


GIVES YOU HARDNESS . 
Where you need it most! .. . ON THE SURFACE 


GIVES YOU TOUGHNESS . 
Where you need it most! ... THROUGH THE CORE 


42 Standard Diameters from '/16" to 3/4” 
IMMEDIATE DELIVERY ...5 BRANCHES 


DETROIT MOLD ENGINEERING CO. 


6686 £. MceNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 11-1300 
~ Contact Your Nearest Branch FOR FASTER DELIVERIES! 








COMPLETE DATA ON PAGE 142 AND 
143 OF THE D-M-E CATALOG. OR. 





HILLSIDE, WN. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 1s 
CHICAGO 51, ILLINOIS soo: w. owision street, cowumus 1- 1455 


7aME CLEVELAND 14, 0.—D-M-E CORP. ser axe cr., enoicort 1.0907 


LOS ANGELES 7, CAL. 1700 SOUTH MAN STREET, ADAMS. 3-421 











. WRITE TODAY FOR THE 6 PAGE 
EJECTOR PIN DATA FILE! 
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This Design 
Will Never Back-Fire 


HERE large numbers of gas fired devices 

are used throughout a plant, it is common 
practice to install one master unit which mixes 
air and gas and forces this mixture, under low 
pressure, through pipe lines to the various 
points of use. 

With such a system, some sort of device must 
be installed in the line to prevent back-fires. 
The unit to give this protection that is made by 
the C. M. Kemp Mfg. Co. utilizes a plurality of 
metallic gauze units to dissipate the heat from 
a backfire in the same manner that the tra- 
ditional miners safety lamp uses metallic gauze 
to prevent gas explosions. 

To give adequate protection on a 12 inch 
diameter pipe line, for example, 288 separate 
gauze disc assemblies are used; each one of 
which must have a separate mounting device. 

One of these back-fire preventers is shown 
The assembly consists of a die cast zinc retainer, 
a plurality of metallic gauze discs and a steel 
backing ring to hold the discs in the casting. 


When this device was first designed the 
retainer was designed as an iron sand casting. 
The part required a very considerable amount 
of machining before assembly could start and 
cracked castings were common. 

To lower incidence of cracked castings and 
also to lower manufacturing costs, a change was 
made. The Electric Auto-Lite Co. makes these 
die castings and has eliminated all machine 
work other than to chase the cast thread. 

The change from cast iron to a zinc die 
casting has materially lowered the production 
cost of these units, made production far easier 
and simpler and has completely eliminated 
cracked castings. 





"TREE SURGERY” 


can now be done by the 
Do-It-Yourself 
“boys” 


hs \ 


Mr 


Ete 
with 


a lightweight 
\\ DIE CAST ALUMINUM 
3-WAY 
TREE TRIMMER 


The Do It Yourself” market 

is steadily increasing the 

demand for easy-to- 

handle, rugged and eco- 

nomically priced tools for 

use in and around the 

home. Of great importance 

in the manufacture and marketing of such imple- 

ments is the use of aluminum and magnesium die 

castings. For example, this 3-Way Tree Trimmer, 

tough and mechanically strong, is diecast from light 

weight aluminum by LITEMETAL and has consider- 

able cost saving and selling advantages. Die casting 

this product in aluminum reduces production costs 

by minimizing machining and finishing operations 
. creating a more competitive selling position. 

Other important selling factors are its light weight 

which diminishes fatigue involved in sawing, cut- 

ting-up or cutting-down and the savings effected in 

freight rates. Light, fast and versatile, the 3-Way 

Tree Trimmer is sold by Glendale industries, Inc. of 

Toledo, Ohio. 


Let’s Talk It Over... 
LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs . . . the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 


also available. ox 


=o 4 Write today for literature and design information. 
LITEMETAL DICAST Inc. 


Ovick action on inquiries. 
A OIVISION OF HAYES INDUSTRIES 


IP2Z5SWILDWOOD AVE 


PLANT AND ExECUT 


JACKSON, MICHIGAN 


VE OFFICES 
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METAL G3) POWDERS 


Prime Producers 
OF 
Stainless Steel 
Powder 
AND 
Stainless Steel 
Dry Flake 


TYPE 302 


Representative for 


METAL POWDERS LTD. 
Iberville, Quebec 
Manufacturers of 
IRON POWDERS 
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P“) METALS, INC., 


U J ee 





MEMO: 
If youmell meial 


Assure prompt receipt of 


technical data on our new 
chemical and metallic ad- 
ditions for non-ferrous 
castings. 


Circle #64 on your read- 
" , 

er’s service card to place 

your name on our mailing 

list. 


ROSSBOROUGH SUPPLY CO. 


3376 WEST 137th ST. 


CLEVELAND 11, OHIO. 
PHONE: WINTON 1-6115 
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resulting in uniform, close-toler- 
ance patterns. 


Microcrystalline Waxes 


Two distinct types of wax are 
derivea from crude petroleum. 
These are the paraffin waxes and 
the microcrystalline waxes. Of 
these, the investment casting in- 
dustry is mainly interested in the 
microcrystalline type. These 
waxes derive their name from the 
fact that upon solidification crystal 
formation is in the microscopic 
range. This phenomenon imparts 
to the solid wax a plastic, ductile 
characteristic which is of extreme 
value in patterns for the invest- 
ment casting industry. Due to the 
crystal structure of the wax, in- 
ternal stresses formed during 
casting are more easily relieved 
than with most other materials. 
The ability of patterns to recover 
without cracking after deforma- 
tion can also be traced to the 
crystal structure of the wax. 

The family of microcrystalline 
waxes includes a broad range of 
materials which extend from 
waxes that are soft and tacky and 
have melting points in the 140 F. 
range up through the very hard 
waxes that melt around 200 F. 

For investment casting applica- 
tions those waxes lying in the 
middle of the range are most suit- 
able. The waxes in this range have 
characteristics which are common 
to all microcrystalline waxes 
generally, in that they are plastic 
and ductile. Their melting points 
are in the 170 to 185 F. range and 
they are sufficiently hard that 
surface tack is not a problem and 
yet not hard enough to have 
reached the brittle stage. 

Microcrystalline waxes are used 
in pattern waxes to reduce brit- 
tleness and contribute strength, 
toughness and smoothness to the 
compounds and the resultant pat- 
terns. They also tend to give good 
flow properties over extended 
temperature ranges. Because of 
these very useful characteristics 
and the fact that their ash con- 
tent is practically nil, micro- 
crystalline waxes are used in high 
percentages in pattern wax com- 
pounds. Their relatively low cost 
also offers a considerable eco- 


nomic advantage to the invest- 
ment casting industry. 


Pattern Wax Compounds 


In adapting microcrystalline 
waxes to a wide range of uses in 
pattern making, gums, synthetic 
resins, vegetable waxcs and other 
compatible materials have been 
blended with them, each adding 
certain required properties of the 
desired pattern wax. The pattern 
wax blender has relied chiefly up- 
on the producer of microcrystal- 
line petroleum wax for his raw 
material. Many of the most desir- 
able blends contain over 50 per 
cent microcrystalline wax. Some 
such blends are offered by wax 
jobbers or blenders, who also pre- 
pare blends to an _ investment 
caster’s own formula or specifica- 
tions. Some large casting firms 
prepare their own blends as re- 
quired. 

A microcrystalline wax that has 
the necessary hardness will of 
necessity have a melting point too 
high for most practical injection 
purposes. Although microcrystal- 
line waxes are produced which 
have melt points as high as 200 F. 
and penetration hardness in the 
range of 2 and 3, the practice of 
pattern wax formulation gener- 
ally centers around those with a 
melting point of 170 to 185 F. and 
a penetration value of 8 to 12. 

The need for a finished wax 
with a penetration of 6 to 8 de- 
mands the addition of a harden- 
ing agent. Such additives are 
candelilla, palm wax, carnauba 
and other hard vegetable waxes. 
These materials make the blend 
harder — give lower penetration 
values— without materially in- 
creasing the melting point. In 
some instances the melting point 
is actually lowered, which is very 
desirable for use with most wax 
injection equipment. 

At this step in the blending, a 
wax is provided of sufficiently low 
melting point and enough hard- 
ness, but it may fall short in duc- 
tility and elasticity. To correct 
this, gums and resins, either nat- 
ural or synthetic, are used as plas- 
ticizers. After the selection of the 
proper plasticizer, the formula is 
precisely adjusted percentage- 
wise in order that the best com- 
bination be obtained. A _ highly 
fluid pattern material is preferred 
for reproducing thin sections of 
intricate or sharp outline and a 
less fluid wax is satisfactory for 
patterns of thicker section with 
less intricate contours 

Continued next page 





Most casting firms employ two 
or more separate blends of invest- 
ment pattern wax to meet re- 
quirements based on patterns of 
different sizes and shapes. It is 
believed by some that four blends 
covering the practicable limits of 
specifications might satisfy the 
casting industry in this regard, al- 
though eight and more blends are 
in use by some firms. Dyes of 
various colors are introduced in- 
to the waxes of different specifi- 
cations for ease of identification; 
also to minimize eye strain in vis- 
ual inspection and facilitate in- 
spection of wax welds between 
sprues, runners, pattern assem- 
blies and clusters 

Up to the present time most 
exact pattern wax formulas pre- 
pared for a specific use by a pat- 
tern caster or blender fall in the 
realm of individual choice and 
trade secret. Moreover, it would 
be difficult for a blender to pre- 
pare a usable pattern wax based 
merely on a set of physical speci- 
fications furnished by the casting 
operator. This is due to the fact 
that pattern waxes which test 
identically by present test meth- 
ods may yet perform differently 

Actually, more work must be 
done to develop test methods 
which will adequately indicate 
the performance of a given wax 
or wax blend as a pattern materi- 
al. There are some facts, however, 
by which industry may be guided 
The melting point should not be 
below 150 to 160 F; any lower pat- 
tern wax melting point may give 
rise to undue softening and dis- 
tortion during hot weather. The 
upper limit of the melting point 
is dependent upon the operator’s 
equipment and facilities for injec- 
tion; a penetration value of from 
5 to 8 will give sufficient hardness 
for rigid pattern. The hardness, or 
penetration value, may well be 
above or below the 5 to 8 limits 
if this does not materially and un- 
favorably alter other properties of 
the finished pattern wax 


Testing Uniformity Of Waxes 


Most tests now used for evaluat- 
ing pattern waxes were devised 
for laboratory measurement of 
wax properties which are of in- 
terest in other industrial fields 
Some of these tests which are 
of interest in other industrial 
fields. Some of these tests which 
are available in the investment 
casting field for classification of 
wax pattern materials are pene- 
tration (hardness), viscosity, en- 





é or tons a of 


1. Alloy 


Exactly predictable metallurgical con- 
trol of finished casting is assured by 
MasterMet control of high-temp al- 
loys, tool, stainless, and carbon steels 


You specify the alloy — we'll tailor it to 
your needs, backed by a certified analysis! 
Name the quantity and the fast delivery 
will surprise you! Preparation can begin 
almost immediately after receipt of order 
MasterMet “alloy tailoring” gives you 
all this: 


MATCHED ALLOYS TO YOUR MELTING PRO- 
GRAM — Close control assures a constantly 
uniform melt. The results you get from 
a sample cast are the same as the final 
production run 


MASTERMET CERTIFIED ANALYSIS— Regularly 
furnished are notarized certificates insur 
ing alloys that will cast to your exact 
production specifications 
PRODUCTION MELTS OR SAMPLE JOBS — 
A combination of test furnaces and larger 
multiple production furnaces assure com 
pletely flexible service at any time 
Custed to Gath exe cxnctinn of he 900 FAST ACTION ON YOUR ORDERS — No long 
ond 400 stainless steels os well as corbon delays for a mill run. Alloys delivered in 
alloys. ‘'Specials’’ including electronic drums, clearly marked with all specifica 


and aeronautical type alloys, tool steels, 
ferritic, austenitic and super stainiess tions for fast selection and storage. 


alloys of nickel- and cobalt-bose. Avail 
Gbie in shot, ingot, billet or cost bors C 
enn Raa y MastenMar \ 
copy of new MosterMet Mu Ss k e g @] TL 
Alloy Bulletin for com- 
plete technical details. c oR PrP o RATION 
2871 Lincoln Street © Muskegon, Michigan 


METALLURGICAL SPECIALISTS 
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Soft amorphous type 


MICRO- 
SILICA 


with these special features: 





~ 
Oll Absorption (G & C) 164 to 40.3 Ibs. 
pH Value ‘ 6.0 to 5.2 
Moisture 05% 





New improved 
equipment 
assures highest 
quality and 


production % inys 10 wicy 
Ons 


control. 


WRITE TODAY FOR SAMPLES, 
PRICES AND SPECIFICATIONS 


TAMMS INDUSTRIES, 


vi | A ALF 
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thalpy, dilation (expansion), soft- 
ening point, congealing point and 
melt point. These are combined 
with practical shop tests such as 
actual injection runs, after which 
the resulting “feel” and “appear- 
ance” are noted. 

Assuming that we have selected 
a pattern wax which meets the 
requirements according to the 
tests for the physical properties 
listed previously, it can still be 
said that no one physical testing 
method has yet been established 
which will classify its perform- 
ance as an actual pattern. There 
is considerable evidence that 
stress-strain curves may give val- 
uable information on the opera- 
tional conduct to be expected from 
a given wax formulation. One 
testing method has been devised 
whereby a wax bar of rectangular 
cross section is placed under 


various stress loads for given 
periods of time, and alternately 
loaded and unloaded. The strain 
is measured after each unloading 
and a fairly comprehensive pic- 
ture can be obtained, making pos- 
sible an estimate of the conduct 
of the wax pattern without ex- 
pensive production evaluation 

Many production factors such 
as dimensional tolerance limita- 
tions, intricacy of pattern, speed 
of injection, etc., require that the 
pattern wax be formulated within 
narrow limits. In order to dupli- 
cate his material batch after batch, 
the blender or casting shop must 
be able to obtain raw materials 
with a high level of uniformity or 
be able to test them comparative- 
ly against his standards, so as to 
make any necessary adjustments 
in his formulation. 

The art and science of refining 





and manufacturing microcrystal- 
line wax by leading sources has 
reached a high level, so that users 
may now feel confidence in the 
uniform quality and properties of 
their wax production. This trend 
is also true for most of the com- 
patible synthetics. The lack of 
uniformity of most natural waxes, 
however, still presents problems 
for the user who undertakes to 
duplicate or maintain any formu- 
la containing them 

Considering that some casting 
operators now use waxes in 
carload quantities monthly, it be- 
comes a matter of considerable 
economy that the basic compo- 
nent of a pattern wax carry a low 
per pound cost. Microcrystalline 
wax emphatically fits into this 
overall picture, as its cost is quite 
low in comparison with other 
types of waxes and injection ma- 
terials. Since a wide variety of 
microcrystalline waxes is being 
produced, the problems of variety, 
economy and dependability of 
supply are reasonably reduced for 
the wax user. 

While several properties are ac- 
cepted as being of 
portance to pattern waxes, it is 
recognized that the field is fertile 
for further research. It is fairly 
common knowledge that the 
specifications on which waxes are 
sold do not necessarily foretell 
their usefulness to an investment 
Two waxes may 
practically identical melting 
points, penetration, and viscosity, 
and yet perform in a very differ- 
ent when molded 

As impetus is gained by the in- 
vestment casting industry, an in- 
creasing 


prime im- 


caster possess 


manne! 


amount of attention is 
being given to its problems by the 
suppliers of raw materials. The 
wax producer is no exception and 
is devoting much attention in his 
research and development labora- 
tories to the manufacture of these 
special grades of wax, and to the 
problems involved in the produc- 
tion and blending of a 
universally 


range of 
acceptable pattern 
waxes. The original and support-. 
ing quality control which some 
wax manufacturers apply to their 
products further simplifies the 
problems of the wax user 


How Wax Compounds Compare 
Several precision 
casting wax compounds used on 


investment 


a commercial scale were recently 
submitted to the 
dures commonly used for petro- 
leum From 
the results shown in Table 1, it is 

Continued on page 89 


testing proce- 


and natural waxes 





When You Need A Filter -- 
Get The Advantages of 
MARVEL’S 
SYNCLINAL DESIGN 
It's Balanced For Top Performance! 





Look For These Important Features 


ENTIRE FLTERING 
AREA IS ACTIVE 


STEADY EVEN 


Less 
MAINTENANCE 


wo 
REPLACEMENT COSTS —— 
SUMP TYPE (cutaway) 


For Alli Hydraulic and Other Low Pressure Liquid Systems 

In the selection of a filter to obtain maximum efficiency and quality 
the most important to consider is a specific type filter that will offer 
greatest ACTIVE filtering area with ample storage capacity for filtered 
ovt particles, rather than total filtering area alone. Over 600 Orig 
inal Equipment Manufacturers instal! Marvel Synclinal Filters as Stand 
ard Equipment becouse they are designed to give this all-important 
balance for greater efficiency in filtration of liquids in all hydraulic 
and other low pressure civevlatiog systems. Flow of liquids is main 
tained at a constant, steady rate of speed produced by the pump 
which brings about the desired effect of a gentie, evenly distributed 
accumulation of filtered ovt particles against the entire filtering 
surface with less restriction of flow. Result—ionger periods of produc 
tive operation at minimum maintenance down-time. If this important 
balance is lacking due to efforts to cram too much filtering mesh for 
the sake of total rather than active area, filters soon become clogged 
causing pressure build-up, turbulent flow and in general decreases the 
efficiency of operating equipment. Depend on Marvel Synclinal Filters 
For All Your Filtration Requirements 


EASY MAINTENANCE 
Both sump and line types may be easily disassembled, cleaned 
and reassembled by any workman, on the spot, in a matter of 
minutes. Line type operates in any position and may be serviced 
without disturbing pipe connections 


A SIZE FOR EVERY NEED 

Available for sump or line installation in capacities from 5 to 100 

P.M. Greater capacities may be attained by multiple installa 
tion as described in catalog. Choice of mone! mesh sizes range 
from coarse 30 to fine 200 

WATER FILTERS 
Both sump and line type filters have been adapted for use in all 
water filtering applications. No changes hove been made in the 
basic, balanced synclinal design 
FILTERS FOR FIRE-RESISTANT HYDRAULIC FLUIDS 

Marvel's most recent development is a filter for the efficient filtra 
tion of all types of fire-resistant hydraulic fluids 


IMMEDIATE DELIVERY! 


As in the past, Marvel continues to offer immediate Delivery 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ili 
PHONE: Juniper 8-6023 


Without obligation, 
Marvel Synolinal Fil 


C) Catalog Ne. 106 
Lubricants 

() Catalog Ne. 100 

) Data on fiters 

Name 

Catalogs Tithe 

containing 

complete dete 

available 


on request 


Company 
Address 
City 


State 


for F ire-resietant 


- SUPFICIONT 
STORAGE CAPACITY 


“tasty TO 
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LONGER PERIOD 
OF OPERATION 


LINE TYPE (cutaway) 





VISIT OUR 
EXHIBIT 
BOOTH £1028 


ot the 
TOOL ENGINEERS 
1956 INDUSTRIAL 
EXPOSITION 
AND CONVENTION 
International 
Amphitheotre 
CHICAGO, ILLINOIS 
Merch 19 thru 23, 
19646 
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wide OF INDUSTRY AND ASSOCIATIONS 


ACCURATE DIE CASTING COMPLETES EXPANSION 


ds 


to4 
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ia, 


g 


The Accurate Die Casting 
Company, 3089 East 80th Street, 
Cleveland, Ohio, a leading pro- 
ducer of aluminum, zine and 
magnesium die castings has add- 
ed 23,500 square feet of newly 
constructed space. 

Included in the expansion are 
two new plants, each mechanized 
with the most modern equipment. 
The first plant has a work area 
of 4000 square feet and is devoted 
to magnesium die castings. The 


second, with 11,000 square feet, 
is for the production of alu- 
minum die castings. In addition, 
the existing tool and die room 
facilities were increased by 8500 
square feet 

The new facilities, designed to 
help meet the growing demand 
for die castings, have increased 
Accurate’s production capacity 
by more than 40 percent, accord- 
ing to M. N. Suvak, Accurate 


president 





LOREN C. HURD HEADS 
METALS DISINTEGRATING 

Announcement has just been 
made of the appointment of Loren 
C,. Hurd as the new president of 
Metals Disintegrating Co. He 
succeeds H. E, Hall who died last 
summer. 


Loren C. Hurd 


Prior to coming with M. D., 
Dr. Hurd was technical director 
of the export department for 
Rohm & Haas Co. He holds de- 
grees from both Carleton Col- 
lege and the University of Wis- 
consin and has studied at the 
Hanover Technische Hochschule, 
in Germany. 


At the same time, the company 
announced the appointment of 
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D. C. Bradley as General Man- 
ager of its Pulverizing Machinery 
Division 


BECK RESIGNS AT APEX 

Wm. A. Singer, chairman of 
the Apex Smelting Company, has 
announced that effective Decem- 
ber Ist Robert K. Beck has re- 
signed as president and director 
of the company. Mr. Beck also 
resigned as officer and director 
of the company’s subsidiaries and 
affiliates 


Robert K. Beck 


Louis Lippa, who has been in 
management and a director of 
the company since its inception, 
has been elected to the office of 
president 


MANAGEMENT CHANGE 
MADE AT AMERICAN 
ZINC INSTITUTE 


F. S. Mulock, president of the 
American Zine Institute Inc., has 
announced that Ernest V. Gent, 
who has served the Institute for 
20 years first as secretary then 
as executive vice president, has 
retired from office as of December 
31. John L. Kimberley, now sec- 
retary of the Institute, has been 
appointed executive vice-presi- 
dent in his stead and took oflice 


January 1, 1956, Mr. Mulock said 


E. V. Gent J. L. Kimberly 

Mr. Gent has been active in 
zinc industry affairs since 1925 
when he was manager of the 
Zinc Export Association. He be- 
came seretary of the American 
Zinc Institute in 1935, and in 1941 
was called to Washington to 
serve as special consultant to 
government agencies concerned 
with defense and war efforts. He 
has served as executive vice- 
president since 1248. Commenc- 
ing with the new year, Mr. 
Gent will continue to serve the 
Institute as a special consultant 

Mr. Kimberley was elected 
secretary of the Institute in April 
of this year. He was formerly 
sales manager, Continuous-Cast 
Alloy Products Division of the 
American Smelting and Refining 
Co., and before that was a metal- 
lurgist with the Scovill Man- 
ufacturing Co. Between 1942 and 
1944 he served with the War 
Production Board and the U. $ 
Navy. He is a graduate of Yale 
with a B.S. in Mechanical Engi- 
neering and an M.S. in Metal- 
lurgy 





Over 609 of these rotor gates are die cast 
each day, thus producing over 4800 of the 
finely detailed rotors shown above in two- 
thirds actual size. 


The Toastmaster Products Division of 
McGraw Electric Company has a recipe for 
perfect toast with its new Super Deluxe 
Toaster. Merely place the bread in the toaster 

. it lowers the bread, starts it toasting 
and serves it up fast .. . all by itself! 


It's an amazing automaton, thanks to the tiny 
aluminum die cast rotor that is the heart of 
the small powerful motor that serves as the 
elevator for the bread. A KUX Model HP-20 
die casting machine was chosen to produce 
the rotors because of its long record of 
dependable service in turning out castings of 
fine detail and quality. As Toastmaster says, 
“the rotors meet the high standards demanded 
of every Toastmaster toaster part.” 


KUX produces a full range of 
modern die casting machines that 
require only the touch of a push 
button to put them automatically 
through a complete casting cycle 
that consistently turns out quality 
castings at high production 
speeds. Write for our detailed 
illustrated catalog. 


MUX WACHINE CO. 


6725 Ridge Avenue, Chicago 26, Illinois 


The toaster you never need touch 


depends 
onan 
electric motor 
$0 


Toastmaster chose 


Kux 


die casting machines 


to make the heart of the motor... 


a tiny aluminum rotor 


MODEL HP-20 


Hy draviic cold chamber for aluminum 
brass of magnesium castings. 400-ton 
die locking pressure, 17%" 217%" die 
space between bors 


=. 
| ,| 


%. 
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TIMES GREATER 22 


SEPARATION in ZINC 
and ALUMINUM MELTING 


WITH HAVILAND FLUXES 


We have customers who are doing it now . . . separating four 
times more metal from dross with Haviland fluxes. They've found 
Haviland separated dross is so low in metal content that pul 
verizing or mechanical separation is both unnecessary and imprac- 
tical! And they get better alloys, too. 


FAST —even at lower furnace temperatures where other fluxes 
may fail, 

SAFE — no dangerous, acrid, stinging fumes. 

ECONOMICAL — you need less flux with Haviland . . . sometimes 
50%, less. You save both time and materials. 


For free samples of Haviland fluxes for your zinc or aluminum 
melting operations, just drop us a line. 


FREE BULLETIN — gives full information on these 
two new fluxes. 

48 ALUMINUM FLUX —for use with all alloys and 
any type of furnace. 

3G ZINC FLUX — complete alloy control . . . and 
extra metal savings. 


ll il PRODUCTS COMPANY 
avi an 421 Ann Street, N.W. Grand Rapids 4, Michigan 


Manufacturers of processing chemicals for the metal trades 


POWDERED METAL PARTS 


nes ys made from exclusively formu- 
ated non-ferrous Sintroloy and Ductiloy 
are molded to close tolerances, thereby 
eliminating machining of intricate shape 
and high scrap loss. 


Perhaps we may be able to help you 
solve specific parts problems. Get in 
touch with National Molded today for 
prompt attention. 


Write today for detailed information and 
free literature on cost-saving standard 
bearings which are available from stock. 


NATIONAL MOLDED PRODUCTS, INC. 


40-42 S. ST. MARYS ST. ° ST. MARYS, PA. 
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OPENS DALLAS WAREHOUSE 

A new warehotse designed to 
serve the South and Southwest 
area has been opened in Dallas, 
Texas, by Aeroquip Corporation, 
Jackson, Mich. 

Located at 102 Express Street 
in Dallas, the warehouse will 
provide faster and better service 
for Aeroquip customers, supple- 
menting the shipping facilities of 
the company’s Van Wert, Ohio, 
subsidiary, Aeroquip, Inc 

Clyde Stratton, formerly in 
the production control depart- 
ment at the Jackson plant, and 
the purchasing department at the 
Ohio subsidiary, is the warehouse 
manager at the Dallas location 


LEBANON STEEL FOUNDRY 
APPOINTS RESEARCH 
DIRECTOR 

Lebanon Steel Foundry has 
appointed David C. Ekey as di- 
rector of research, it was an- 
nounced recently by W. H. Wor- 
rilaw, president. 


Dr. Ekey will direct an ex- 
panded program of research in- 
to new casting techniques and 
procedures, Worrilow stated, and 
will head a staff of approximately 
25 engineers, who are already 
working at the Lebanon foundry 

Dr. Ekey was recently assistant 
professor of industrial engineer- 
ing at Pennsylvania State Uni- 
versity where he has been head 
of the Foundry Option Course 
since 1951. During the last few 
years he has also served in the 
capacity of project engineer at 
Chambersburg Engineering Com- 
pany, Chambersburg, Pa. the 
Office of Technical Services, 
Washington, ani The J. I. Thomp- 
son Co., Bellefonte, Pa., where 
he assisted in establishing in- 
spection standards for the U. S 
Navy 

A graduate of Ohio State Uni- 
versity, Dr. Ekey began his in- 
dustrial engineering experience 
in 1941 as a precision inspector 
for the Murray-Ohio Manufac- 


turing Company of Cleveland 





For more information circle No. 7 on the Reader Service Card 


cnn from poae 6 RE AT ASS cruise Vie Coston Mectine 
v For Only * el 


apparent that these wax com- 


pounds not only differ greatly Complete and Ready to Run! 
among themselves, but also differ =>y¥ 
UP TO FULL 








from any one grade of straight ; 


petroleum or natural wax. They 

all have low penetration hard- 1 

ness values at room temperatures, Ye Ib. 
but vary to a considerable degree 


in many other respects. Funda- SHOT CAPACITY 


mentally, this variety of wax pat- 
tern materials results from the Over 1100 
fact that patterns of different di- Free Cycles 


mensions and design require ' 
waxes prepared to different speci- Per Hour! 
fications 

The expansion and contraction 


alba. | ‘|| Die Casters— 
characteristics of wax compounds 
shown in Table 2 are of impor- Speed up Your Production— Increase Your Profits! 


tance because low values help to Now you con run high grade castings, up to 2'/; Ibs., at high speeds and COMPONENTS 
ablish ; ] 4 / ’ low operating costs. Actual tests operating 8 hours a day, 5 days a week 

establish and maintain close tol- show total cost of gas and electricity of ONLY I7c PER HOUR! VIGHERS 

. , , r ic m 

erances in the finished metal cast- Outstanding features include—al! steel welded construction—automoati« ohese System 

. : Tt al Ry SE ; ’ we electric cycling at high speed—17% « 17%" die platens—4 die stroke Aeoumulates 

Ings. 1e vaiues are reported as highest grade controls and valves mounted for easy maintenance and NORTH , 

percent volume expansion from accessibility—e complete peckege with self contained vail AMERICAN 

F ‘ » ae Available in Air or Hydraviicolly operated plunger gooseneck type for Blower 

80 . to various temperatures zinc, tin or lead, or, cold chamber type for aluminum, brass and mag SQUARE-D 

These expansion values are naman 





Write for Free illustrated folder containing MARVEL. ae 
plotted against temperatures in complete data on all models. 
the graphs which also follow in 
Figures 1 and 2 

The overall expansion (on heat- 
ing) or shrinkage (on cooling) 
between liquid and solid state is 
not a true designation of the 
shrinkage that may be found be- 
tween the injection and the 
“freezing” temperatures of a pat- 
tern material. The factor of im- 
portance is not how much the 
wax contracts from melt tempera- 
ture to solid phase but how much 
is inherent from semi-molten 
(mushy or injection temperature) 
to the solidus point. Even be- 
tween these two points the actual 
contraction of the disposable pat- 
terns will be less than that indi- 
cated by these values if the com- 
pound continues to flow into the 
die during a major portion of the 
dwell period 

Good flow properties and prop- 
erly controlled temperature range 
during any dwell or injection 
period can compensate for high 
contraction; however, good flow 
and a low order of contraction are 
the ideal combination. A further . : P ‘ . 
method by which this particular die castings reveal their superior quality 
problem of contraction has been 
overcome in patterns of large cross 


eoeen SEE S)FEDER AI pie castincco. @ 
of the mold 


cavity and around 


which molten wax is injected 2220N. ELSTON AVE. CHICAGO.!I4. ILL. (at tons 
in ogg canoer gee charac- PHONE ARmitage 6-4803 4 


teristic curves represent “as 


Synclinal Filters 


AMERICAN DIE CASTING MACHINERY CO. and other high 


1516-D Thomes St., Chicago 22, Ill. PHONE: Armitage 6-3334 
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Many new records are being set with Auto-Diesel Hardened Steel Plunger 
Rings. IN MANY PLANTS THEY ARE GIVING OVER 100,000 SHOTS 
PER SET. (Names supplied upon request). Those rings will last MONTHS 
instead of HOURS, Because of this, die casting machines will last much 
longer with less maintenance and down-time is reduced to a minimum. 
Made of cast iron, dieloy cast iron or hardened steel. Write us if you 
operate die casting machines or cast zinc parts. 


SEGMENT RINGS 


nal mata 


~P ATTRACTIVE PRICES 


Delays cost money in many ways. We can supply QUALITY 
Auto-Diesol Two or Three Piece Plunger Segment Rings 
QUICKLY. We specialize in small runs and can sell ot 
ATTRACTIVE prices. Made in sizes from |'/2" to 4" by 4" 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. al INGS and and SHAPES 
3135-Superior Avenue * Cleveland 14, Ohie Since 1921 








NEW YEAR 


NEW LOCATION! 


We are welcoming 1956 in a 

sparkling new plant complete with 

the most modern and advanced 
equipment for the production of 

ZINC DIE CASTINGS. Here we have 
every facility to turn out better castings 
faster than ever before in our 

history. And into every item goes 

the background knowledge 
accumulated in over more than 

half a century of manufacturing 
experience. Let us explain what this 
happy combination can mean to YOU. 


Inquiries Invited 


RA SO'1:123 W. Burleigh St., Milwaukee 10. Wisconsin 


(fo) STROH DIE MOULDED CASTING CO. IZ 


For more information circle No, 65 on the Reader Service Card 
90 / january '56 pmm 





the temperature vs expansion per- 
formance of these wax com- 
pounds, it is interesting to note 
the three-phase behavior in the 
graphs in Figures 1 and 2. 

1. Dilation is slow at first while 
the wax expands as a solid—from 
room temperature to the point at 
which its first components begin 
to liquefy 

2. Rate of expansion is more 
rapid as the wax undergoes the 
change from a complete solid to 
a complete liquid During this 
range some components continue 
to expand as solids until the last, 
whereas others expand as liquids 
following their melting earlier in 
the range 

3. Dilation slows down again in 
this range where all the wax ex- 
pands as a complete liquid—above 
its melt point. 


A Look Ahead 


The industry of investment 
casting is making rapid strides as 
it takes its place in the production 
economy. Potential customers and 
others are being educated to its 
advantages, and such problems as 
standardization of specifications 
and quality control are being vig- 
orously attacked. 

In looking ahead it becomes 
quite apparent that precision in- 
vestment casting as an industry 
is just beginning to build up mo- 
mentum. 


NEW SALES OFFICE 

The Samuel Greenfield Co., 
Inc., smelters and refiners of 
brass, bronze and aluminum in- 
got, of Buffalo, New York, has 
announced the opening of a new 
sales office, under the direction 
of Edward H. Burgess, Jr., in 
Providence Rhode Island 


FIVE COMPANIES JOIN ICI 

The election of five new mem- 
bers to the Investment Casting 
Institute, Chicago, is announced 
by V. S. Lazzara, Institute pres 

Companies and their official 
Institute representatives include 
Dean Precision Casting Com- 
pany, Minneapolis, Charles Bader 
representative; Lawrence Lab- 
oratory, Santa Monica, California, 
Lawrence Schwedes, representa- 
tive; Carbide & Carbon Chemical 
Company, New York City, 
Charles McClelland, representa- 
tive; Montrose Chemical Com- 
pany, Newark, N. J., B. L. Roth- 
berg, representative; and Stratos 
Division, Fairchild Engine & Air- 
plane Company, Bay Shore, Long 
Island, F. William Cook repre- 


sentative 
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2. GOOD FOR MELTING 


copper, but not recom- 
mended for aluminum, is this de- 
sign whose center escape vent 
creates heavy vapor pressure 
and increases hydrogen pick-up. 


‘ 





3 BASIC TYPES OF FURNACES COMPARED 





1, COVER ARRANGEMENT on this type of furnace makes 

it suitable for melting aluminum alloys, by minimizing 
hydrogen pick-up. Cover permits vapor pressure to escape 
around the perimeter. Round roles or slits are equally good 














le 


3. HOLDING KETTLE of this 

type facilitates production 
of small castings. By fast melt- 
ing in crucible furnace and 
transfer to holding kettle, metal 
is not chilled by cold ingot 











An Experienced Metals Man Advises... 


How To Melt And Cast 
Aluminum Alloys 


BY FRANK J. DANIELS 
Product Development Director 
The George Sall Metals Co., Inc. 


E believe this subject to be 
a timely one since the cost of 
metal, labor and administrative 
expenses has increased consid- 
erably in the last few years. Fur- 
thermore, casting customers are 
now demanding higher quality 
casting at lower prices. In view of 
this, it is important for all foun- 
dries and casting shops to contin- 
ually strive toward the goal of 
producing better castings at the 
lowest possible cost 
While this article pertains to 
melting and casting aluminum al- 
loys there are some extremely 
important prerequisites that 


that should not be overlooked 
1. Specifications If possible try 
to have your customers, or thei: 
engineers discuss the contem- 
plated castings with you. Have 
them advise as to application 
strength, pressure tightness, toler- 
ances, machinability, finishes or 
any other special objective they 
wish to accomplish. This will help 
in selecting the proper alloy 
2. Pre-Planning—Explain to them 
the various difficulties that 
might be encountered with the 
design they have in mind. Suggest 
whatever you can to reduce costs 
without impairing the qualities 


desired. Do not hesitate to make 
recommendations, for in most in- 
stances this will be appreciated 


Alloy Selection — If the situa- 

*tion arises where help is desired 
from a metallurgical standpoint 
consult your ingot supplier, who 
has experience in selecting alloys 
for many purposes. Mention of 
this is made because in many cases 
foundries have been noted using 
alloys which were not designed 
to do the required job satisfacto- 
rily. Then again some complaints 
from casting customers are re- 
ceived by the producers of cast- 
ings relative to low strength, low 
elongation, discoloration, poor ma- 
chinability, leakers, ete., much of 
which could have been avoided 
by selection of the proper alloy 
before the job was started 


Good Dies and Patterns The 

*next important issue is the 
quality of patterns and dies, No 
stone should be left unturned in 
making prospective casting ac- 
counts appreciate that castings 
can only be as good as the pattern 
or die from which they are pro 
duced, Trying to save a few dol- 
lars on patterns and dies can be 
disastrous to both the foundry 
and the customer 


Put It in Writing When all 

*has been decided ou,., try to have 
the desired specifications written 
up, be they short or long. Failure 
to do this causes a great deal of 
misunderstanding and can result 
in the loss of a good customer 

At this point you are ready to 
give serious consideration to pro- 
duction at the lowest possible cost 
without impairing any of the 
qualities set forth in the specifica 
tions 


Furnace Selection 


The proper furnace is extremely 
important 

For a sand or shell mold 
foundry there are several types 
of gas, oil and electric furnaces. In 
the East, oil and gas fired furnaces 
seem to predominate 

One important thing to remem- 
ber is that any furnace should 
melt the metal as fast as possible 
Consequently fast melting units 
are desirable. Basically for firing 
by gas and oil, use a furnace 
which is specifically designed for 
melting aluminum, such as shown 
in Figure 1. Do not select a 
furnace designed as shown in 
Figure 2 which is used extensive 
ly for fast melting of copper bas 


Continued on next page 
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MELTING ALUMINUMS—cont. 
alloys. The reasons for selecting 
the furnace in Figure 1 include 
several factors 

The cover arrangement on this 
furnace allows the flame and re- 
sultant vapor pressure to escape 
from the furnace perimeter 
rather than through a hole in the 
crucible cover, as in the furnace 
shown in figure 2 

Hydrogen gas absorption in- 
creases with higher temperatures 
and increasing vapor pressure 
Consequently, by keeping vapor 
pressure over the metal bath as 


low as possible, the amount of 
hydrogen pick-up for any given 
temperature is reduced.(This is 
not as important when melting 
copper base metals since they will 
absorb both hydrogen and oxygen 
from the water vapor, but hydro- 
gen can be kept to a minimum by 
melting with an oxidizing flame.) 
This cannot be done with alumi- 
num and aluminum alloys, since 
aluminum has a high affinity for 
oxygen and combines with it to 
form aluminum oxide, or dross 
‘The hydrogen is soluble to vary- 
ing degrees in molten aluminum 


’ 


and insoluble in the solid metal 
causing gas holes to appear when 
the casting solidifies. Hence re- 
duction of vapor pressure by hav- 
ing no flame impingement is con- 
ducive to good aluminum melting 
practice 

From the foregoing it can also 
be appreciated that a casting shop 
pouring many small castings can 
make good use of a melting, or 
holding kettle such as shown in 
figure 3. This will permit fast melt- 
ing in a crucible type furnace and 
holding at a constant temperature 
in the holding kettle 

Liquid metal is transferred at 


f desired temperature to the hold- 
/ ing kettle and consequently chill- 
/ 
; ing by addition of new ingots or 
/ 7 
/ die casters... back scrap is avoided. This meth- 
/ designers... od is used by permanent mold 


and die casting shops where tem- 


/ 


/ 








SEND 
TODAY 


for your copy of this handy 
pocket-size booklet. No cost or 
obligation, of course 


/ engineers... 
/ 


GET...FACTS 


on how 


HENNING 


ALLOYS 


can help you get 
better results 


at lower cost 


hot 


; 3} rea 


HENNING BROS. & SMITH, INC, 


91-117 Scott Ave. at Randolph St., Brooklyn, N. Y. 


Smelters & Refiners of @ Aluminum @ Bronze 


@ Brass @ Zinc @ Lead 


Vepe jable service since 1922 


All ingot produced under laboratory control 
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perature control is critical 

If iron kettles are used, care 
should be taken to coat them with 
a suitable refractory to avoid iron 
pick-up in the aluminum bath be- 
cause iron is quite soluble in alu- 
minum at normal casting temper- 
atures. Alorco Insulating Powder 
(or “red mud” as it is commonly 
called) has been found to work 
very well 

Electric furnaces of the low fre- 
quency induction type are also ex- 
cellent for melting aluminum al- 
loys. The very nature of their op- 
eration holds vapor pressures to a 
minimum and they may be oper- 
ated with their covers closed ex- 
cept when adding metal. This 
helps to keep atmosphere or water 
vapor away from the metal bath 
and results in a great reduction in 
hydrogen gas pick-up. Also less 
dross is formed as metal is not ex- 
posed to flame and excess air 

The choice of an electric fur- 
nace, however, depends on the 
cost of electricity vs gas or oil. 
Consider also, if you intend to op- 
erate continuously the metal must 
be kept liquid in the furnace at 
all times or it will shut down. 

One other factor to consider in 
a low frequency induction fur- 
nace is the possibility of tubes 
clogging due to oxide or sludge 
formations clinging to the tube 
sides. This necessitates continued 
watching and in most cases the 
tubes, or channels should be 
cleaned out about every two 
hours, particularly when running 
furnaces at capacity 

Most of the foregoing is appli- 
cable to the die casting and per- 
manent mold shops. In addition 
however, the large die casting 
shops make use of reverberatory 





furnaces, where metal is melted 
by heat radiated from the walls 
and roof of the furnace. These fur- 
naces have good melting capacity 
at low cost 

On the other hand metal so 
melted is readily exposed to flame 
and water vapor. Consequently 
hydrogen pick-up can be high 
and frequent checks should be 
made for this. Also there is more 
metal loss due to drossing 

In the die casting industry, 
where in most cases wall thick- 
nesses are thin and pressures high, 
it is hard to detect gas porosity 
This means that not too much at- 
tention is given to gas pick-up by 
die casters. On the other hand 
when sections are die cast some 
of the porosity is due to hydrogen, 
and in this case an effort should 
be made to reduce it by good 
melting practice or degassing 
prior to pouring 


Sludge 


Another problem generally en- 
countered in the die casting in- 
dustry is the formation of sludge 
There is really no mystery about 
this. The sludge is composed of 
high melting constituents, such as 
aluminum-iron, aluminum-iron- 
Manganese, Aluminum-iron- 
manganese-chromium. Due to 
their higher melting points, these 
compounds freeze out at low tem- 
peratures; because they are heav- 
ier than aluminum they drop to 
the bottom of the crucibles or 
kettles. This generally takes place 
when operating temperatures fall 
below 1125 F. Even when casting 
at 1150 F, it is quite possible to 
chill the bath in certain areas by 
adding cold metal. This causes a 
drop in local temperatures result- 
ing in freezing out the high-melt- 
ing-point compounds. This can 
be practically eliminated by pre- 
melting in a breakdown furnace 
and pouring liquid metal at 1150 F 
to 1200 F into the holding furnace 

The sludge can be formed in the 
breakdown furnace by overload- 
ing its capacity, particularly if it 
is the kettle type. Metal must not 
be charged so rapidly that the 
bath remains quite cold in some 
areas for any length of time 

Generally speaking, more 
sludge is formed when iron 
melting equipment, not properly 
coated, is used. The greater 
amount of iron dissolved by the 
metal bath furnishes more to drop 
out when temperatures are low 


Hydrogen 


Regardless of the furnace used, 
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> die castings 


EASTERN CASTING CORP. DIVISION 


THE EASTERN MALLEABLE IRON CO, 
64 South William Street, Newburgh, New York 














/ DIE CAST PARTS to Your Specifications 


A pioneer in the die casting art, Milwaukee has long been a recognized 
leader in supplying Die Castings as Specified to all types of industry 
for all types of products from small precision instruments to massive 
heavy duty machinery. That is why you can entrust Milwaukee to 
produce die cast parts to your most exacting specifications — not 

only in dimensions — but in contour, weight, strength, 

pressure resistance, wear resistance, finish and other 





ey vital characteristics 
ci 


We Operate under the Certified Zine Plan of the 
American Die Casting Institute, Iné 


/LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET + MILWAUKEE 12, WISCONSIN 
Established 1909 
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Mossberg had 5 REASONS for using... 





1. PRICE: These four intricately shaped ports could 
not be machined within cost budgets. HITCHINER 
Investment Castings were well within the budget allowed. 


2. STRENGTH: If machined, choice of metals was 
limited to those easily worked. HITCHINER Investment 
Castings requiring little or no machining, offered a 
wide variety of alloys permitting greater strength at 
no additional cost. 





3. TIME: Production speed was essential in introducing 
the new gun. HITCHINER, by using comparatively 
inexpensive one-cavity dies for the original run, helped 
get the gun on the market on schedule. Later, 
multiple-cavity dies were used. 


4. DESIGN: The four key parts as designed posed 
difficult manufacturing problems. The HITCHINER 
Investment Casting process permitted wide latitude in 
contour and form. 


5. APPEARANCE: Obviously components must 
maintain the appearance of quality in any quality 
product. HITCHINER produced accurate parts attractive 
in appearance without extra work or cost. 


These are reasons why so many use HITCHINER Investment Castings 
to solve small parts problems in both small and large 
production runs... send us your drawings and all pertinent data. 


A 12 page booklet covering cost, design, application and 
manufacture of HITCHINER Investment Castings is yours for 
the asking . . . send for it TODAY. 

*The gun it one of the new No. 200 series Pump Action Shotguns 


manufactured by O. F. Mossberg and Sons, Inc., 998 St. John’s St., 
New Haven 5, Connecticut. 


HITCHINER 
Man upfactuning Ce ornpary 


MILFORD 7, NEW HAMPSHIRE 
REPRESENTATIVES IN PRINCIPAL CITIES 
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or the manner in which aluminum 
alloys are melted, there is always 
the possibility of hydrogen gas 
pick-up. In view of this, and when 
good sound castings are desired, 
it is always best to degas the metal 
before pouring. Some shops use 
various chemical compounds or 
salts which liberate chlorine or 
fluorine which combine chemically 
with hydrogen to remove gas. 
When used properly and under 
careful control they can be help- 
ful. However, most of these de- 
gassers are either hygroscopic or 
deliquescent and if left standing 
open to the air will pick up mois- 
ture. If they are then added to the 
metal, they will cause excess 
water vapor and actually result 
in more hydrogen pick-up, as well 
as increased dross due to agita- 
tion. 

The best degassers are chlorine 
and nitrogen. The latter is gener- 
ally preferred where ventilating 
equipment is inadequate since it 
is an inert gas and no chemical 
interaction takes place. We have 
found that dry nitrogen does an 
excellent job and, as it is compar- 
atively cheap, no shop should be 
without it. When purchasing, “oil 
pumped dry nitrogen”—any other 
might contain some moisture and 
be detrimental. This can generally 
be obtained in cylinders from any 
local welding supply house. 

Nitrogen is introduced to the 
metal through a fairly small diam- 
eter tube, generally graphite, al- 
though an iron tube can be used 
if it is coated to reduce the pos- 
sibility of iron pick up. It is 
bubbled through the melt just 
rapidly enough to cause a slight 
surface rippling without spatter- 
ing. The time involved to complete 
degassing will of course vary 
based on the volume of metal be- 
ing degassed. Five to ten minutes 
is generally ample for heats of 
200 to 300 pounds 

After degassing and checking 
pouring temperature, metal should 
be carefully skimmed so as to re- 
move any surface dross. 


7 Points To Remember 


In addition to gas porosity many 
other factors can result in unsat- 
isfactory castings. This can be due 
to improper sand conditions and 
there is a good deal of literature 
available on that subject. 

However, gating, risering and 
pouring are extremely important 
and the following basic principles 
should be adhered to: 

Metal should not be stirred or 

* agitated in any way. It should 





be poured as quietly as possible 
so as to reduce oxide and dross. 


Molds should be gated so as to 

“avoid any sharp corners, etc., 
enabling metal to flow smoothly 
This reduces turbulence in the 
molds and results in smoother 
surface finishes. 


As to temperature, good out- 

*side appearance is obtained by 
pouring metal as cold as possible 
without having misruns, or cold 
shuts. However when castings are 
to be machined, particularly where 
heavy sections are involved, it is 
necessary to pour metal hot 
enough so that it will continue to 
feed such sections during solidifi- 
cation in order to reduce the pos- 
sibility of internal shrinkage, 
often mistaken for gas porosity. 


When bubbles are seen just un- 

*der the surface skin and gener- 
ally on the cope side of sand, shell 
or plaster mold castings, these are 
not due to hydrogen gas pick-up 
but are almost always the result 
of air entrapment in the metal 
stream during pouring. This can 
be avoided by using a rectangular 
sprue, or increasing chokes im- 
mediately adjacent to the sprue so 
as to permit the sprue to be kept 
full at all times during pouring 

If this is not done, the metal 
will swirl in the sprue causing a 
vortex to be formed which draws 
air into the metal stream. No 
amount of venting will enable 
this entrapped air to escape. Be 
sure to pour continuously, not in- 
termittently, and keep sprue filled 
at all times. 


Pouring temperature is very 

“important as it will affect the 
appearance and mechanical prop- 
erties of the castings. In view of 
this, coupled with the fact that 
every casting presents a separate 
problem, we of course cannot rec- 
ommend the right pouring tem- 
perature for each alloy here. It is 
best to pour a few castings at 
varying temperatures and then 
determine which is best, depend- 
ing on finish and other properties 
desired 

Generally speaking, better fin- 
ish and mechanical properties are 
obtained from castings having 
small grain size, not because of the 
size itself but the effect the fine 
grain has in dispersing inclusions 

When no grain refiner is present, 
grain size is the direct result of 
pouring temperature and cooling 
rate. Consequently, lower pour- 
ing temperatures result in finer 
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Typical of the intricate 

design and thin metal 

sections possible with 

the CERAMICAST process 

is this backing plate for 

G jet circroft brake. 


Lebanon’s new casting process for... 
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STEEL CASTINGS 
AT LOW COST 


[TOLERANCES as close as + 005" to 
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ADAPTABLE TO MANY CASTING SIZES AND 
weights up to one hundre d pounds or more. (Carbon 


low alloys, stainless steels and the superalloys 


SEND US YOUR BLUEPRINTS. Our sales engineering di 
you how the revolutionary Lebanon CKERAMI 
be adapted to your project de sign 


*produced under licensing agreement with Show Proces 
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LEBANON STEEL FOUNDRY 


168 LEHMAN STREET LEBANON, PENNSYLVANIA 


@ CARBON, LOW ALLOY AND STA 


INLESS STEEL CASTINGS 
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IN All 
MELTING PROBLEMS 
WHERE FLUXES ARE USED 


USED 
BY DIE 
CASTING PLANTS 
FOR MORE THAN 15 YRS. 


LATEST 
DEVELOPMENT 


ZINCOREX “DT” 


hes been improved to give your metal 
more fluidity and to prevent sivegishness 
Zincorex ‘'DT'’ does away with obnoxious 
ingrecients, wiil sot absorb woter, re- 
ducss fumes, Application of Zincorex 
DT’ gives you 

1, increased fividity of meta! 

2. lower rejects ond faulty castings 

3. savings of metal (retained free 

of dross) 


ALUCO “S” 


is designed specifically for die casting 
aluminum bose metals. With it, you con 
be sure of; reduced oxidation; removal 
of non-metallic incivsions; sound costings 
with minimum rejects. 


Write for free samples and technical data. 


Atlantic Chemicals & Metals Co. 








grain and higher temperatures re- 
sult in coarser grain. This applies 
to metal poured into molds which 
dissipate or extract heat but at 
the same rate. From this it can be 
understood that some molds will 
give a different cooling rate than 
metal molds or dies (always fast- 
er in metal molds). This explains 
why grain structure is better in 
castings produced in permanent 
molds or die cast 

As pouring temperature is so 
vital in controlling the quality of 
castings, it should be accurately 
measured with a pyrometer. Sev- 
eral types are available and any of 
the instrument manufacturers can 
furnish full information. 

In sand and permanent mold 

“castings, solidification shrink- 
age often presents a problem. Ex- 
perience has indicated that many 
foundries in trying to cut down 
gates, risers, etc., go a little over- 
board. Then, in order to produce 
the casting with inadequate gat- 
ing, they increase the pouring 
temperature, which, in turn, can 
cause more shrinkage, particu- 
larly where heavy sections are ad- 
jacent to thinner walls. It would 
be better to increase the size of 
runners and ingates so metal can 
be poured at a reasonable temper- 


ature, resulting in improved ap- 
pearance, less shrinkage and bet- 
ter mechanical properties. How- 
ever, care should be taken to see 
that metal is hot enough to feed 
casting internally so that no in- 
ternal shrinkage develops 

Chills are also used in order to 
quicken 


sections 


solidification at heavy 
They can be prepared 
from cast iron, graphite or other 
metals. Care should be taken to 
see that they are clean and dry, 
otherwise blows can result. 

Cracking generally occurs after 

“metal has set up or solidified 
in the mold. Certain alloys are 
more prone to this condition than 
others. Alloys high in silicon give 
less trouble. Higher iron contents 
are usually helpful but going 
over 1.00 per where 
metal is cast in sand is not recom- 
mended 

To reduce cracking, eliminate 
any resistance to the contracting 
metal. In sand this condition can 
be caused by too strong a molding 


cent iron 


sand or cores which do not readily 
Where heavy and thin 
sections are adjacent, cracking 
can also be encountered due to 
stresses set up by abrupt change 
in section thicknesses. This condi- 
tion can be minimized. 


collapse 





ELIMINATE SMALL PARTS MACHINING 


Five small parts of this machine r 


are plaster mold castings of OPC 
#40 bronze, Held within specified 
© 005” tolerance, they require no 
finish machining — that’s OPC ac 
curacy and smoothness, The “teeth” 
on the underside of Part D are cast 
to match the thread of the screw 
feed —that’s OPC preciseness of 
detail. We'd like to help solve your 
small parts production problems 
the same way! - 








Photo courtesy Hammad Machinery Builders, Ine ‘ 


WRITE FOR BROCHURE 
Hiwetrated case histories of savings made by 
using OPC castings, packed with helpful in- 
formation 


OHIO PRECISION C 


?. O. Box 55-——Station A * 
Plaster Mold Castings mode from 
BRASS © BRONZE * ALUMINUM © BERYLLIUM COPPER 
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ASTINGS, INC. 






1 O4-442 
NEWARK 


WATER WHITE 





* DAYTON, OHIO 





ETHYL SILICATE 


HIGHEST PURITY 


40°, 


Montrose Ethyl Silicates are high- 
ly stable to water and pass a 
rigid water stability specification 
which is very important for re- 
producible formulation also for 
storage and handling. 


mel KX CLISIVE 


MONTROSE 


-  |CHEMICAL COMPANY 


LISTER AVENUE_ 


NEW JERSEY 


WATER STABLE 
ACID FREE 
28%, 





SALES AGENT Su——mmnadt 


R. W. GREEFF & CO., INC. 


10 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
2205 TRIBUNE TOWER, CHICAGO, ILLINOIS 
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OPPORTUNITIES 


Rates: $20 for the first colamna 
inch, $15 for each additional inch 
payable in advance 





FOR SALE—Two Workhorse and one 
16" Schultz zinc die casting machines. 
All in A-! condition. Write Box 1156, 
PRECISION METAL MOLDING mago- 





MACHINE DESIGNERS — Die casting 
equipment —A large Midwestern ma- 
chine tool manufacturer needs engineers 
experienced in die casting machine de- 
sign. Write Box 1256, PRECISION MET- 
AL MOLDING magazine. 





SALES ENGINEER—Die casting equip- 
ment—Large established manufacturer 
of die casting machinery wants sales 
engineer experienced in die casting 
process and equipment. Write Box 1356, 
PRECISION METAL MOLDING mago- 





WANTED—Used Reed-Prentice die 
casting machine No. |'/2. Arthur Stern 
Co., Inc., 225 West 34 Street, New 
York |, N. Y. 





FOR SALE — Subject to prior sale — | 
£200 Cleveland die cast machine. Either 
outright sale or trade for 2400 machine. 
Contact: Frank O. Putnick, Airtex Prod- 
ucts, Inc., Fairfield, Illinois. 





KENNETH BARTLETT 
NEW HORIZONS V. P. 


The appointment of Kenneth 
M. Bartlett as executive vice 
president of Horizons Incorpor- 
ated, industrial and governmental 
research organization, has been 
announced by Edwin T. Good- 
ridge, Horizon’s president, at the 
company’s executive offices in 
Princeton, New Jersey. 

Bartlett, the former manager of 
research of Thompson Products, 
Inc., will supplement the manage- 
ment team of Goodridge and Dr 
Eugene Wainer, vice president 
and director of research, who 
have guided Horizons from its 
beginnings in 1946 

Bartlett was the founder and 
the first president of the Invest- 
ment Casting Institute 





CONSISTENT 


QUALITY 
ALUMINUM 
DIE-CASTING 


METALS 


Federated's precise quality control assures you of identical 
characteristics from every aluminum die-casting ingot, whether you 
order weekly, monthly, or only once in a while. 


To give you exactly the ingredients you want in these alloys, 
we employ the most modern quality control. Electronic testing equip 
ment and experienced metallurgists check every single pour. No 
guessing is permitted. You get exactly what you specify every time. 


And Federated servicemen are available to help you with your 
casting problems. Their knowledge is backed by all of the facilities 
of our modern research laboratories which can trace your problem 
all the way back to where the metal originated, if necessary. 


When you need aluminum or zinc die-casting alloys, or help 
with die-casting problems, call Federated first. Any of our 13 plants 
and 23 sales offices across the country will be pleased to help you 


Sedeided Mlitile 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
1270 BROADWAY, NEW YORK 5. N Y 
In Conada: Federated Metals Canada, lid, Torente and Montreal 
Aluminum, Anodes, Babbitts, Bross, Bronze, Die Costing Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 
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Abbot? Ball Co 

Accurate Die Casting Co 

Acheson Colloids Co 

Advance Products 

Aeroquip Corp 

Ajax Engineering Co 

Allied Research Products, inc 

Alloys & Chemicals Mig. Co 

Aimce Div.. Queen Stove Works, inc 66 
Aluminum Smelting & Refin ng Co Cover 
American Die Casting Machinery Co 
American Zinc Sales Co 

Apex Smelting Co Cover 
Arwood Precision Casting Corp 

Atlantic Chemicals & Metals Co 

Atols Tool & Mold Corp 

Avto-Diesel Piston Ring Co 


Badger Die Casting Corp 

Baidwin-Lima-Hamilton Corp 

Buckeye Bross & Mig, Co 
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Mia 
» Tillotson 


Manufacturing Co. 
writes: 


“DIE CASTINGS 
BY HOOVER 


| help us make a 
i ea i ae tra much better 


duced by Hoover tor the makers 

of the famous Tillotson Carbure d 

tors, are notable for their intricate pro uct at a 
coring and many close tolerances 


They" Yoo sts Se eee much lower cost” 


which must be perfectly aligned 
and sections of the castings must 
be free from porosity to prevent 
leakage Among the specific advantages of having their carburetor 
bodies die cast by Hoover... advantages that may apply to your 


own production problems... The Tillotson Company points out: 


Broader possibilities in engineering design. 


Saving in machining time due to large percentage of small 
holes cored to size and flat surfaces cast smooth. 


Saving of number of machines in production line. 
Longer tool life, fewer tools required. 

Cleaner to handle, less scrap in plant. 

Almost complete elimination of rejects. 


Smoother, neater appearance and strength with light- 
The Hoover Company's complete production facilities for weight which have increased our sales tremendously. 
promptly meeting your requirements in lude & zine die-casting 
machines, and 27 aluminum die-casting machines carrying 


ratings up to 100 tons. Castings can be produced from the 
smallest practical size up to 12” x 12” area and 8 lbs. weight PHE HOOVER COMPANY, Die Casting Div., North Canton, Ohio 


for aluminum and 7” x 10" and 5 Ibs. for zine Get . bid Soom 


HOOVER 


Specialists in the fields of die castings since 1922 


Write for file folder, “Die Castings.’ 
Shows how to step up production and cut 
costs. Shows their advantages, how the 
are made, how they should be destaned, 
how they help you step up production 
and cut costs 


For more information circle No. 34 on the Reader Service Card 





Portrait 


of 


hundreds of different 


die casting problems 


solved with 


aluminum 


and 


RESEARCH 


CHICAGO 


f l : 
Jj 


Apex quality ingot is making the die caster’s job easier and his production more economical 
in hundreds upon hundreds of applications that have varying alloy requirements. Apex pro- 
duces to specification-——controlling quality with rigid electronic quantometer analysis 
throughout the melting and refining processes. Apex uses microscopic, macroscopic, 
radiographic and x-ray diffraction equipment to insure clean, gas free ingot of the proper 
grain size, fluidity and castability. 

You can depend on the products and service of Apex, one of America’s largest smelters and 
suppliers of aluminum and zine alloys to the foundry industry. Specify Apex and know 


you're right! For more information circle No. 9 on the Reader Service Card 


LEADERSHIP BACK OF EVERY INGOT 


APEX SMELTING COMPANY 


Sen 
qd for Our helpty; 


let, book. 
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